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tions to be stated in each case. 

7. Bona fide manufacturers, research students and 
persons interested in indigenous industries may consult 
books and periodicals in the Library at the notified hours. 
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“ lOiifiUHHTiiiK IS IIk' si‘i(MU'c of oontrolliiig thr fon’cs and of utilizing the 
tnalonals of naliiro foi tlio Immu'IiI of man. and the art of organizing and 
of iliivclmg liuniaii activiiK's in connection tlien‘wilh. 

“As service l<M)tln'rs is the expM'ssion of the higlicFt motive to which 
men respond and as duty to co itnluite to the ]>ublic welfare demands tlie 
Im'sI elToits itien can put foitli, NOW, THKItEFOUK, the engineering 
and allied technical societies of (he IJniled States of Anj<‘rica, through 
the formalioiMif The federated Amenean Engineering Societies, realize a 
iongehenslied ideal,—a eoinprehensiviou ganization dedicated to the service 
of the community, state, and nation.” 



PREFACE 


Towakd tlio (^11(1 of ]!)20, Tlio ]'’('il('riifocl AiiK'iicaii EiiKinociinji 
Soeu^lk's came into being, lliiougli the convening of its executive body 
the ATiieiican Engineering Council. On November 19, Herbert Hoover 
was elected the first I’re.sident, and among his first acts suggested a study 
in(,o the restrictions and wastes in industry. On Noveml)or 20, Hie 
executive board authori/cd the appointment of a committee to maki' 
such an investigation and humediat.ely thereafter the general iilans weie 
drafi.ed and a small preliminary committee selected. On January 12, 
1921, Mr. Hoover named fifteen engineers as the Committee on Elimina¬ 
tion of Waste in Industry and added two others at a later date, making the 
membership seventeen in all. 

The essence of the plan was to gather quickly such concrete infomia-' 
tion as might be u.scd to stimulate action and to lay the foundatioiufor 
other studies. It was believed that a limited, yet carefully studied 
volume of findings obtained through a rapid, intensive study would not 
impair the value of the facts disclosed or the validity of the recommenda¬ 
tions based upon them. So within le.ss th.an five months the committee 
completed an assay or amdysis of waste in six typical branches of indusi.ry, 
and presented a summary of its findings Ui the American Engineering 
Council. This took place on June 3, 1921, in St. Louis, at which time 
a condensed news abstract was given to the press. The final reiiort is 
now prosented in the name of the Committee. 

The original plan contcmjilatcd ten investigations in the field, includ¬ 
ing transportation and coal mining. 

A study in the pulp and paper industry w'as dropped for lack of time 
and funds. One planned in the rubber the manufacturing industry was 
likewise dropped, due to a failure to secure co-ojicration in the industry 
itself. The other six studies were completed, including the building 
trades, men’s ready-made clothing, boot and shoe, printing, metal trades, 
and textile manufacturing, and fonp^ the second section of this 
report. The studies in transportation and bituminous coal mining have 
not been completed to be included in this report. A considerable inves¬ 
tigation was made in both cases but it was found that thc.se two fickls 
were of such large proportions and the situation inherently so intricate 
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that a(!o(]uatc‘ sliidies colihVnot be made with the time and funds available 
It is hoped that, in tlu' iinmediatc! future resources may be at the dis])osa 
of the (’o7nmitt('(>, or some other agency, to continue these studies. 

Furthermore, a regional as,».ay corntemplated in the C'ity of Worcester, 
Mass., hits not been com))leted in a fonn to become part of this investi¬ 
gation. 

In. addition |.o the.se specific field studies, .seven reports of .a statistical 
character were i)repared, each of them dealing with some aspect of 
industrial rvast.e or its elimination on an extensive or nation-wide ba.sis. 
'I’hese fonn the third section of tliis rejjort. 

The industries selected for specilie .study arc' of great jcublic imicortance, 
for their oiceration dii-cctly alfects the daily life of c'veryone. 

Further studies will be- necessary to detc'miine the; extent of pi'C'- 
vent.able waste in American industry. Since in the six industries studied, 
of \aried charactc'r and enormous annual outimt, waste was found to 
b(> very large, the Committee bc'lieves that studies in other industries 
will disclose similar jcrevc'iitablc' waste's, geuer.ally ti'aceidclc lo the same 
causes. 

The extent of the tic'ld weerk is indicatc'd by the fact that some fifty 
enginc'ers spc'iit a time apiiroximately ecjual to two months eacch in 
securing the information u))on which the industrial rcijorts are based. 
In addition thc'rc'to, every part of the comicleto rejeort has been submitted 
to engineers or others having particular knowledge or sjccccific experience, 
with the' rc'cpic'st for con.structive criticism and suggc'stions. The ie|)ort 
as a whole' therefore, repre.sents the cojubined effort of about c'ightv 
c'ngineers and their associates. 

It is a ])rivil(*ge to acknowledge and express gratitude for all this 
work and effort, .^s many organizations and individuals must be name¬ 
less becau,se of the general promise given by the Ckmimittee that the 
firms whose icliints were studied would not be mc'ntioned in the re])oi-t, 
the (’oinmitlee name's no onc' in extending this credit, but docs ex])ress 
its very great indebtedness to all who have assisted. 

'riic' woi k of the invc'stigation has been carried through at cost or less. 
No fc'es have bec'ii jcaid and no overhead has been chai'ged for field or 
office woik. The' c'nginc'c'ring firms which made the investigation have 
been rc'indmrsc'd only for Ihc' actual salaric's of the men in the field and 
for their travc'ling and c'lerical expenses. 'I'hc heads of these firms have 
spc'ut many days on the work without compensation. All of the office 
work has been done at actual j;ost and much has been directed without 
remuneration. Had we ]>aid for the serv’ices which have kept some fifty 
engineers in tlu- field for approximately two months at the ordinary 
rates lor such ]uofes.sional service, the cost w’ould have been many times 
larger. 
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The Committee believes that this study»oi* waste in industry will 
prove of lasting benedit to the industries studied and to the public whieh 
uses their products. It hopes further that the l)enefits will be farther 
reaching, and will extend to other iiuhistries by stimulating similar 
studies and outlining the methods by which they can be made. The 
(lommittce believes that such additiotial studies will prove of great value 
and that through intelligent application of conclusions reached, American 
industry will take another long stride in advance. In expressing these 
la'liefs the Committee recognizes that many of its findings and recom¬ 
mendations liave ])reviously been ))ointed out by individual engineers, 
but this report is the first instance of a collective or groui) endorsement 
of a general analysis of the sourc('s and causes of waste and recommenda¬ 
tions for its elimination. 

This report is the first work umlertaken liy Tlie Federated Americ^an 
Engineering Societies in rendering public service. It discloses losses and 
waste due to the restraint and dissiimtion of the creative power of those 
who work in industry. It lays the foundation for knowk'dge of the 
destructive influences wliich have too much eontrolk'd in tlie jmst. F'rom 
this knowledge will grow the conviction that mental and moral forces 
must be added in a much larger degns', to the ))hysil^•d resoure(!s now 
employed if industry is to serve all who arc de]icndent upon its con¬ 
tinuous and cITeetive operation. • 

New Yoiik City, N. Y., .lune, 1921. 
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FOREWORD 


This n'connaisKaiico reiiort on waste in imliistrv is tlio result of five 
montlis of intensive study, earefully jdanned and rapidly executed. A 
l)art of its value lies in the speed with which the work has been doin', 
and the promptness with which it jiresents definite' lines for future action. 
It I'cveals facts which may serve as a foundation for an advance in Ann'i- 
ican industry. It has a .siieeial message for government officiids, financial, 
industrial and eommeicial leaders, labor organizations, economists, 
engineeivs and research grou))s, the general iiublie and the jiress. 

We have jirobably the highest ingenuity and ellieienc.y in the, ojiera- 
tion of our industries of any nation. Yet our industrial machine 
is far fiom perfect. The wastes of uiK'mjiloymcnt during depres* 
sions; from speculation and ov('r-])roduction in booms; fi'om Ijibor- 
turnover; from hdior conflicts; from intermittent failure of transiiortation 
of supplies of fuel and power; from ('xc('ssive sea,sonal oiieration; from 
lack of standardization; from loss in our jirocesses and materials—all 
(ombine to reiiresent a bugc deduction from the goods and services that 
wc might all enjoy if we could do a bc'lter job of it. 
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ELIMINATION OF WASTE IN INDUSTRY 


CHAPTER I 
INTRODUCTION 

Responsibility and Opportunity—The Point of View.—In making the 
studies upon which this report is based and in preparing the report itself 
there has been no purpose or desire to place blame upon any individual, 
group or class. The wastes revealed are the result of methods, tactics, 
practices and relationships of long standing in industry, and the Com¬ 
mittee has merely desired to indicate the main opportunities for elim¬ 
inating waste and to show whose opportunity or responsibility it may be 
to adopt proper measures for such elimination. 

No attempt has been mad(! to write an academic definition of waste 
or to speculate in regard to ultimate savings. For the. purposb of this^ 
report no attempt has been made to consider all economic wastes. Rather, 
in the Committee’s investigations industrial waste has been thought of 
as that part of the material, time and human effort expended in pro¬ 
duction represented by the difference between the average attainments 
on one hand and performance actually attained on the other, as 
revealed by the detailed reports. In assaying waste in industry the 
Committee has undertaken to evaluate this difference. Thus it has estab¬ 
lished no theoretical standard of performance or excellence, but has 
developed a method of measurement to determine the degree of effective 
use of those factors within which it was believed waste might be discovered. 
It has conceived that a given practice is not wasteful until a better has 
been revealed, and that the value of a newer practice, or the amount by 
which it is an improvement over an earlier one, can only be determined 
by units and methods of measurement. 

The investigations clearly indicate that industrial waste is caused 
not only by failure to use the time and energy of living men, but also 
from failure to use the productive equipment which has resulted from the 
time and energy expended by past generations. In the effort to eliminate 
waste of human energy, it is recognized th^t more must be accomplished 
in the same time, or the same accomplished in less time, and to this end 
the vast heritage of recorded knowledge of past experiences must be 
made available to an ever increasing number of men. 
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Thus the first work of^lli(y(’oiimiif1eo was to set uj) units anil inctliods 
of nieasnrenient^in an endeaVo]’ to iliderniine and to proportion the main 
cohstituents of waste. Knowing the niaiii constituonfs and tlic relative 
importance of eaeli, an elTort was inadi! to asceitain the cause and to sug¬ 
gest the leinedy. 

DiflBculties of Studying Waste.— Tlie difficulties in studying waste 
in industry are many. As an institution, American industry is composed 
of 288,870 establishments—according to tlie census of 1919. 

It is a fact that no accepted man.agement and labor terminology 
exists and, further, few units of weighing or measuring the performance 
of industry, or of any plant or dei)artnient or section thereof have been 
developed by engineers in a way to be standardized, or to yield results 
and conclusions on a comparable basis. A search through the literature 
in the Engineering Societies’ Library showed that few standards of this 
kind were available. 

The impossibility of making a comprehensive study of the nearly three 
hundred thousand industrial jdants grouped in the census info fourteen 
major classes is obvious. Neitlier time nor funds were available for 
such a task, and even if it might have been attempted, it is doubtful if 
the results would have been commensurate with the expenditure. There¬ 
fore the decision was reached to make a study of a group of representa¬ 
tive plants in each particular branch of industry selected. The lack of 
standardized terminology and of units and methods of mea.surement was 
overcome by preparing a standard method of investigation used in each 
branch of industry and in the jdants in which intensive studies were made. 

This means that the nature of the study can be compared in point of 
view to that of a ri'connoitering party for a proposed railway, or^to the 
preliminary a.ssay of a mine, or to the first pencil drawings of the de.sign 
of a new machine. ’I'he object in each case is to disclose the main phases 
of the project, which may then be developed and perfected by the engineers, 
through further study and elaboration, in whatever detail may be required. 

The limitations of the study are indicated in the following tabulation: 


Branch of Industry 

1 No. of Plants 

Investigated 

No. Plants Furnishing 
Additional Information 

Building Industry. 

Men's Ready-made Clothing Manu- 

73 

33 

factiuing. 

9 


Boot and Shoe Manufacturing. 

8 

34 

Printing. 

6 

19 

Metal Trades. 

16 

17 

Textile Manufacturmg. 

13 
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Each eiiKincor who inailo a fioW iiivoiflij^iitioii was thoroughly ac- 
((uaitttcd with tlio industry ho sludioil, and rho choioo of tho facts to ho 
prosoiited am/ llio doduofions drawn from those facts wore inad(! by him 
on tho basis of liis ox|)oii knowlodgo and tho coniposile oxperionce and 
knowlodgo of tho ontiro (’oniniittcc. ' 

Plan of Study -Questionnaire and Evaluation Sheet.- The plan of 
study followed in liach of thos(! six branches of industiy was this: at tho 
outset: tho inonibors of tho Conuniltoo prepared an analysis of those 
factors and operations in industry in which waste might be expected to 
b(‘ discovered, piovided a eomparison was made betwe(-n av(‘ragc practice 
and the best known juaetice. From this analysis a trial (]uestionnair(! 
wa.s prepared to .secure information and (juantitative data to permit of 
comparing the record of oni' ))lan( with another. 

This trial (piestionnaire was then u.sed in making a sludj' of one 
l)lant in each iiahistry. The res\dts of these trial studies were then 
l)i'ought together, compared, reviewed by the ('ommittee and, as a result, 
•i revised (piestionnaire and an evaluation sheet were prepared, to be u.sc'd 
in making the studies upon which this report is ba.sed. 

This revi.sed (piestionnaiie, as u.sed with suggested modifications 
based on the experience accumulated in its use in the held studies, forms an 
important jiart of this re|)ort. With it is iirescntt'd the evaluation .sheet.^ 
The aiLswers from each plant were secured and judged by the engineer 
who conducted the field examination. 

'I'o indicate the material brought into the htinds of the Committee by 
the use of the (piestionnaire, it may be valuable to describe briefly the 
.set of answers for one jilant in which the information was particularly 
well arranged. 

In this set the answers to the questions covered fifty-eight single¬ 
spaced typewritten pages, or more than double tho.se used in printing the 
questionnaire. This shows the del.ail in which the replies were worked 
out. Accompanying the.se answers was a book of exhibits eomprising 
twenty-nine clas.sifications of r('porls, charts, diagrams and records 
pre.senting detailed and confidential information in regard to the operation 
of this particular plant. 

Calendar of the Study.—'bhe stat('ment has previously been made 
that the field work was completed and the summary written between 
February 7 and .June 3, 1921. Such rapid progress was made possible 
through strict adherence to a previously prepared sclualule for the com¬ 
pletion of each portion of the work. 'I’liis calendar follows; 

1921 ' 

Jan 12, Committee on Eliiiiination of Waste named. 

Jan. 19, First meeting of the Committee and approval of genend jilan of investigation. 
Feb. 7, Approval of detailed program. 
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1921. ^ \ 

I'eb. 21, I'rcliininary studies of tnc jdunt in ca(di industry c(un[)lotod and report 
subniitU'd. 

Mar. 21, Work to date reviewed and final calendar nj)j)roved. 

Apr. 1, lb*i)ort on Textile lVIanufa<*t.nrinp submitted. 

Apr. 22, Iteporton Hoot and Shoe Munufacturinp submitted. 

A]>r. 20, Report on Keadi’-made Men’s ("Jothing Manufaeturing submitted. 

May 2, Report on Building Industry submitted.* 

May 3,,R(!iK>rt on Printing subnutted. 

May 5, (/omple.tion of Summary R(‘j)ort eoiiiinen(*ed. 

May 7, Report on Metal Tradi‘s siibmitt.ed. 

May 13, Report on Sales and Purchasing Policies submitted. 

May 15, First draft of Summary Report (!oni])leted and suluuit-ted to C’()rmnitt.c(‘ :is a 
whole. 

dune 3, Summary Report submitted to Executive* Hoard of '\mencau Engineering 
Council. 

duly I), (Complete Reports edited rea<Iy for printing, 
duly 15, Approval of R<‘])ort as a whoh* by the C'oinmii.tec. 

Field and Statistical Reports.- U will ho iioticpcl that the work of 
planning, including tlic making of tlio trial studios and the revision of 
the questionnaire and evahia(i(m sheet took five we(‘ks of the short- total. 
The field studios yi(dded six rejiorts which fojiii the second section of this 
'jomplcle rci)ort. lOach is sigticnl hy the name of the engineer who super¬ 
vised the woi'k. Five of the six present an evaluation sh(*t foi' <!ach 
plant studied and a composite .sheet for all of the plants .studied. 'I’he 
sixth rei)()rt, the one on building trades, jnesents an ('valuation sheet for 
the best organization stiniicd, and a composit(; slaiet for all. In addition 
to this disclosure of ba.sic facts, each fudd r(‘porf picsents a written sum¬ 
mary of (conditions discovered, conclusions drawn and recommendation 
and ()j)i)ortunities for iinprov(cmenf.. 

'riu! individual rcporls forming tlie third section of this comi)lctc 
report differ in chara(cl,(!r from the field studies, inasmuch as (each is a 
survey of conditions gciK'rally, rather than a study of any one plant or 
branch of industry. They were compiled from existing information, 
and each is signed by the oik^ responsible for it. They therefore support 
from a broader point of vi(iw many of the sj)ecific findings presented in 
the field reports and for this reason give a more general background for 
many of the recommendations offered. 

The Committee realizes that before there can be a material reduction 
in the sum total of waste in industry, much earnest, painstaking work 
must be done. The solution of such a problem is not one of hours or 
days but of years. FundameBtal changes in our economic, financial, 
managerial and opci'ating comcepts and practices will be required. There 
will be need of both cooperative and individual effort. As regards groups, 
each must frankly face its own re.sponsibility and meet its own duties. 
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Eacli individuiil—plant executive or workcr-^myst discover his own oppor¬ 
tunities and then accept responsibiUty for ^rformance. To such a one, 
the Committee on Elimination of Waste in Industry suggests that‘the 
methods developed for investigating and compiling the information as 
revealed in this report be utilized in inSividual plants to show the way 
for betterment and improvement. 
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SOURCES AND CAUSES OF WASTE 

Four Aspects of Waste in Industry.—Waste in indnslry i.s aHribiitable 
to 

1. I.(iw |>ro(liic(t(in caiisiid liy faulty inaiiaKiaai'iit of irialcrials, plant, ('(|iiii>m(Uit 

men 

2. Tnt^'rniptcd production, canned by idle men, idle materials, idle plants, idle 

etiuipinenl. 

d. Ib'strit^ted jiroduetion iiiiontionally caused by owners, manaficiuent or 
lal)or. 

4 . I/»sl. production caused by ill bealtb, pliysitral <lef(‘ct.s and industrial acei- 
, dents 

Relative Responsibilities —Mjuuij»cni(‘iiU lias the greatest oppor¬ 
tunity an<l lienee n'sponsihilUy - for eliminating waste in industry. The 
opjiortunity and resjionsihility of labor is rio less real though smaller in 
degree. Tin; opportunity and responsiliility chtirgeablc to out.side eon- 
tacts can not be so dearly diilerentiated oi’ (‘valuated. The relative 
measure of these is shown by the quantities in tin' following table which 
come from the composite evaluat ion sheets in the engineers' field reports. 

* Tlic term “ maiiasemont ” as used in this part of the report refers to the ag<‘ney 
(owners or inanufrers) which exercises the management fumd.ion in industry. This 
function is thus defined in a report a[)j>rovcd by the management division of the 
American Soeiely of Meclianical Kngineers: 

Management is the art and scnence of jireparing, organizing and rlirccd.ing 

human elTort ajiplied to control the forces and to utilize the materials of 

nature for tlie benefit of man. 

* llie responsibility ” of a givoiKmgeiiey as here used do(*s not xinuin moral resjion- 
sibility as ordinarily underst(K>d, but only that responsibility which arises from the 
undeniable fact that a given <‘ause of waste can be removed only by a particular agency. 
“ We measure responsibility not by tlie thing done but by the opportunities which 
people have had of knowing better or wors(*.’' 
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An 


Industry 

Studioti 

Uesponsibilil y 
Assayed 
Apiinst 
Managenuint, 

Points^ 

liesponsibildy 

Assi^’ed 

A^jinst 

Lrfibor, 

• 

Points'' 

• 

Hes[)onsibility 
Assayetl Against 
()ntside (Amtacts 
(The Puid.c. Trade 
Relationships, and 
Other Factors) 
Points* 

'i'otuls, 

Points* 

Men’s Mfg 

IS ;j3 

10 .50 

•1 9.5 

03 78 

Huildmg Indu.stry 

.31 30 

11 30 

7.40 

,53 00 

I’rinting ’ ... 

311 3(1 

Hi 2.') 

5 00 

57.01 

Hoot and Shoo Mf^ 

30 20 

1 Sf) 

.5.83 

40 93 

Metal Trades 

2;-{ 22 

2 05 

2 88 

28 00 

Textile Mfj' 

2 4 70 

1 70 

19 80 

49 20 


Froin the jmri'ditift t.'ihlc arc dcrivial pcrrcidaj'c valiK'S for Ciudi of 
flic ag(‘nci(‘s agaiiifif \vlii(di rcs|)oiisd)ilily is assessed, as follows: 



1 

1 j 

Responsibility 


j Responsibilit V 

Ib-sjionsibilily 

AssayiMl Against 

Industry Stmlied 

1 Assayed 

' Against 

.\ssaved 
[ Against 

Oiitsidi* (Amtacts 
("rhe Public, Trad? 


Management 

' balmr 

Relationshi])s, al&i 



1 

(Ithor h’aet,ors) 

Men’s (Aiilhing Mfg 

75 ' 

10% 

9% 

Ituildmg lndust.r> ! 

05 % 


j 14% 

Irinling^. 

03 ''/ 

j lis';;, 

! !>ro 

Hoot ami Shoe Mfg 

73 ':;, 

11';;. 

I 10% 

Metal 'rrailcs 

-SI',;, 

O'o 

10% 

Textile Mfg. . 

5(1',; 

! 

lo';,, 

40% 


The quantities prc.sented above jii.stifv the following statement: ovei 
1)0% of the rcsiionsiljility for th(>se waHt,e.s can he f)laeed at the door ol 
management and less than 25^?r at the door of labor, while the amount 
chargeable to outside contacts is least of all. It must bo recognizee 
that if management is to moot this responsibility fully it must have the 
cooperation of labor. 

In every industry studied there are outstanding examples of gooc 
management but the bulk of the industry does not approximate this 
standard. In the clothing industry, for yistance, one plant was rated bj 

’The relative rc.spnnsibilitie.s have Iseen evsiluated in “points.” A theoretica 
total of too isointe represents all possible waste. A.s no plant i.s or could be entirels 
wasteful the number of points a.ssigned in any ease must bo less than 100. 

’ Adjusted bv field engineer to a bas s comnarable with the otherifield evaliiiitinn.q 
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the engineers 57 i^oints hfghw tliau the worst one studied and 42 points 
better than tiie aVerage. 

The following table gives a comparison for each industry studied of 
the total number of points assessed as waste in the best plant investigated, 
compared with the average of all the plants. 


Industry 

Points Assayed 
Against the Best 
Plant Studied 

Points 

Points Assayed 
Against the 
Average of all 
Plants Studied 
Points 

Ratio 

Best to Average 

Men's Clothing Mfg... 

20 73 

03 78 

1 ;2 

Building Jndust^ 3 ^ . . 

30.1.5 

53.00 

1: i; 

Printing. 

30 ,50 

57 01 

1 : 2 

Boot and Shoe Mfg 

12.50 

40 83 

1 : 3 

Metal I'rades . 

6.00 

28.60 

1 :41 

Textile Mfg. 

28 00 

49 20 

1 


These tables present the (lonsensus of opinion of the engiiuicrs engaged 
jn field studies to the effect that, the average of managc'ment is much 
below the standards set by certain individual executives who have achieved 
notable success. 

It must not bo assumed that these points or ratios are valid in comparing 
the waste in one industry with that in another. 'I'hey aie useful only 
in making a comparison of wa.sto in plants within the industry where they 
were assessed. Further, the quantities disclosed by the evaluation sheets 
arc only a part of the findings dealt with in this report. 


LOW PRODUCTION 

Faulty Material Control.—In certain industries the waste of materials 
is a serious drain on production—a fact which is revealed by a com¬ 
parative study of plants in the same field. 

The methods of control which are common in the shoe industry account 
for the greatest lo.ss in shoe production, with the possible exception of sea¬ 
sonal demand and production. Firms leave it to the cutters to economize 
in leather. Where standards are in use, waste frequently occurs through 
carelessness and lack of training of cutters. The loss from idleness in 
shocmaking occasioned by waging for work and material amounts to 
some 35% of the time. 

The average contractoi' has no calendar of operations except the dates 
of starting and finishing a job. lie largely regulates deliveries of materials 
by visits to the'job, or through statements rcceiyed from the job superin¬ 
tendent. Haphazard methods of planning result in delays for want of 
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material, or in hurdening the jol) by an\vef-supply of material. The 
same practice n'sults in frequent layoffs, causing dissafi.sfaction, the.loss 
of good mechanics, and .a high labor turnover. 

Still another waste from inadequate »uateri;il control comes from the 
speculative i)urcha.sing of raw matei'ials. In the clothing industry 
gambling in cloth is common. Fortunes .arc in.ade oi' lost in this practice, 
with a consequent train of evils which affects most of tlie procc.sscs of 
production, .and rais(‘s the cost of tin; product. 

Faulty Design Control.—'I'hp defe(d,iv(' control of design results in a 
major waste, siina- it. presents standardi/.alioTi of product. In the building 
trades, for exanijde, while the standardization of dwellings and other 
types of buildings is not generally j)racticablc, yet. certain details arc 
entirely ca))ablc of standardization. Standardization of the thickness 
of certain walls might mean a saving of som(! $61)0 in the cost of the 
aver.age house;. Standardized mill work, such as window frames, doors 
and other similar items would reduce the cost. 

In the printing trades there is wide variation in fl.at bed cylinder 
presses; tluae arc more th.an six hundred l.yp(;s of folding machines. 
Fornuirly (!ach type foundry cast its type on a more or less different body, 
and although the change, from the; old systcun to the point .system involved 
an expenditure of some $.‘!,000,0()0 by the type founders, it is universally 
concc'dcd that this (ixpenditure has been saved many times over. Such 
an example points the way to further efforts. 

There are approximately 6,(W0 brands of paper; TAY/o of which are 
more or less inactive. The du|)lication of brands .s(!j ves no useful purpose 
and ties up money in unnecessary stock. 

As an example of the disregard of standard size, the Federal Reserve 
Bank check will not cut without waste from any of the regular paper 
sizes. A draft questionnaire issued during the war was of such non¬ 
standard size as to retpiire special filing cabinets. The Technical Pub- 
lish(!rs’ Association on measuring 927 catalogu(!S found 147 different 
sizas. A trim of onc-cpiarter inch on a 6 X 9 page is equal to 7% of the 
total cost of the pai)er. 

Among curiaait magazines there an; 18 variations in width and 76 in 
length of page or column. Among trade paper publications there are 
'.i.i variations in width and 64 in length. Among newspapers there are 
16 in width and .55 in length. These variations cost the public not less 
than a hundred million dollars each year. 

The standardization of newspaper columns to one size would make 
po.ssible an annual .s,aving of $3,000,00(f to $5,000,000 on composition 
and pliites alone. 

The waste of time and money through duplication of estimates and 
of designs in the building trades runs into the millions every year. 
Frequently the architect makes a general design and for lack of knowledge 
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of how tf) k(;(;p dowD its c?>st^asks all the bidders to design the structural 
details in order to get their quantities. Thus not only must the bidder 
include the cost of the design in his proposal, but he must allow, in addition, 
an oviirhead to cover the cost of Various similar designs he made for iinsuc- 
ces.sful bids. This duplication of design is waste for which owners must 
eventually pay. * 

Another source of waste through inadiaiuatc^ d(‘sign control comes 
through defective drawings, specifications and toleiances. 

Faulty Production Control.—The lack of adeijuale methods of produc¬ 
tion control is evident in every industry studied. It is one of the out¬ 
standing weakncs.scs. 

In most tailoring shojis there are no dispatching stations for recording 
the progress of woik and giving out work as.signmenls: no work tickets 
and progress records for the various manufacturing lots; no record of 
production cither of (he individual w'orker or ojicration; no record of the 
lialance of work ahead at each operation or of (he plant as a whole. Lots 
of garments introduced at the beginning of (he process drift through. In 
such a shop production is measured only in shipments of completed g.ar- 
ments. No record is made of the losses or when (hey occur. No 
sy.stematic method of keeping the operators supiilied with work is followed; 
they cither hunt u)) work foi- thi'inselves or else (he foii'inaii acts as a 
porter. It is obviou.sly impossible for the foreman and his assistants to 
keep an ev(>n (low of matc'rial to each operator. This jiraeticc results in a 
congestion of work at some points; idlencws at others. At the very 
height of the season, a part of th(' force may stand idly by, waiting for 
work. The lack of elTective planning and administration in one large 
typical plant wastes one-lift h of the worker's time. 

Examples of avoidable waste such as (he following ai'c faiily 
common: 

A shoe factory having a capacity of 2-100 pairs of shoes a day could 
turn out for a considerable period only 1900 pairs becatise of shortage of 
needed racks. Another factory had 50,(H)0 pairs of shoes tied uj) in the 
fitting room' instead of the normal If),000 because of congtsstion of opera¬ 
tions. In another case a factory ]iroducing 7(K) pairs of shoes a day had 
36,000 pairs in its fitting room, or ten times (he normal .supply. An 
entire factorj' was hedd iq) for several days waiting for leather luiels. 

From shop records it, is found (hat the average loss in clothing factor¬ 
ies during running time, not including shut downs, is between 30 and 3,5%. 
If we call 80% running time tbc nmximum readily att.ainabh!, this means 
a possible increase of nearly 2()9(j in productive capacity, and a similar 
increjise in plant capacity. 

It is found that at, least ten hours [xu- week per man is thrown away 
on energy-wasting and time-wasting work resulting from lack of shop 
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methods, while an additional two or thrce'\oii!'s per man per week' are 
wasted in unnecessary work. 

Fixing the value of annual output in the men’s ready-made clothing 
industry at $000,000,000 it should he relatively easy to save three-quarters 
of a million dollars a day, an increase of 40% in effectiveness. 

The hick of production control is«not a question of large versus small 
plants. In the metal trades, for exainf)lc, the engineer declares that 
the size of the ])lant does not las'essarily determine its cfBcicncy, for some 
of the large plants as w(‘ll as sonuv small ones show a largo wa.sto factor. 

Lack of Cost Control. —The majority of the induslri.al plants studied 
lack a knowledge <i( costs and have no cost control. 'J'lien'foro there is 
no adequate method of judging fairly and acciinitely wIkmi improvements 
are needtal atid when waste is occurring. Not liaving tin; facts i)rcvent,s 
prompt, correction of defects. The ahovc conditions arc disclosed, for 
example, in the relent on the metal trades. A survey of the printing plants 
in New York (*ity made hy the Ihnted Typiitheta' .showed that: 

“ .vi(i pl.'ints use staiidiird eos( systeui. 

“ 1S7 i>lanl.s witii no east systeiii, tint wit.li a knowledge of all generid costs. 

“ 741 plants with no cost .system and ineoiniilete knowledge of all general costs. 

“ .o.'i4 jilants vith no cost system and ineonipk4.e knowledge of general costs. 

‘‘ d'he first two groujis made moiny, the last, tw'o lost money in 19111.” , 

Lack of Research. -While ci'rttiin iiulustrics tire tihettd of the rest in 
plant, research, the ntied for more intt'iisive ri'.stitirch tie.t.ivity is tipparcnt 
in every indu.stry. One industry which is httckwartl in this respect is 
clothing. In thi' majority of men’s clothing idants nothing approximating 
research is pract iceil tOfiniprove mtiti'rials, iirocesses, etjuijjment or product. 
'I’lie assertion probaKly will not he challt'iigcd thiit there is not a single 
individual throughout the entire intlust ry who is solely engtiged in research 
and is thus without opcniting duties. 

In the shoe industry there is lack of information as to market demands 
in this country and abroad. In all the leather industiies there is need for 
scientific research to aid in predicting the kinds and quantities of leather 
reiiuired. 

Faulty Labor Control.— With peiha])s t wo or three exceptions, shoe 
shops have no departments nuaintaining modern pej’.sonn<4 relations with 
the employees. Thus the worker has no unbiased means of approach to 
his employer, and the empfoyer lacks the means for treating with his own 
employees. Among the plants studied, only a few have effective employ¬ 
ment methods. Fewer keep a record and make an .analysis of the reason 
why men quit. Men are usually discharged oi- (piit work without any 
executive knowing the reason why. No st,eps arc taken tc correct the 
conditions that bring about .so many expensive separations from the 
working force. 
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A WrIi lilbor lurnovA- i/a rough index of one of the common waste 
r(!gulting from inadequate labor management. No facts arc available ti 
show the (!xtcnt of labor turnover as an unavoidable element in industria 
w.'isf (!. The accessible data ar* not comparable for no common method o 
computation and analysis has been followed. However, this is an import.an 
factor of labor waste because of tits magnitude and because of tb 
expense involved in training new workers to take the place of thos 
who leave. 

In the shoe industry the, cost of training an inexperienced man fo 
cutting upper leather in a well Tiianaged shop is ,1.570; for a semi 
cxi)ericnced man, $4.50; and to install an oxpeiicnced man in a differ 
ent shop costs $50. For t he avcr.age shop t.lu'.sc figures arc; unqucstioii 
ably low. 

The average laboi' turnover for the year )92f) in the metal trade 
plants covered (wherevee recoitl wi're k(‘j)t, which was the case iix les 
than half of the ixlanfs), w.as lOO' ^i—figured in most ca.scw as the ratii 
between Ifie number of “separations” .and the averagxi number o 
employees on the payroll. The highest tui'iiover w.as .'l()fi%. 

The building trades have* givx'ii little consirhaation t-o tla; subjetd o 
labor turnov(!r. In construetion woik it is fxarticularly difficult to cstim.at 
' t.hc extent, b(!C.ausc the actual percentage of turnovru' constantly varies a 
fhg building pi’ogrc.s.sos and the nundx'r of nam is increased and late 
dc'creased. Mmi (piit for such reasons as the l>’pe of work they are t( 
perform, the risk involved in the parlicailar work, and unfair treatinen 
by foremen. 'Phey are discharged for lack of work, imaimptd.ence, lazi 
iK'ss, causing trouble, or sometinuis because tlu'rc an' better men avail 
able. The Labor turnover and service records of typical contractors shov 
large losses. 

Employment managers are rarely employed even upon the larges 
jobs, and “ hiring and filing ” is at. the will of the foreman or superin 
tendent. 

Another fault in labor control is improper or inadequate rate setting 
In negotiations and controversies bet,ween employer and operator in tin 
shoe industry, what stands out is the lack of knowledge of facts whicl 
can be used as a basis for setting rates. 

In a shoe factory, for example, with the adoption of a new style nev 
rates have to be set. The operatives through their agent make a gues 
at the time demanded and therefore the proper rate to set. The manu 
facturer makes a similar guess. His estimate is usually lower than tha 
of the operatives. A coniproiliisc is made, based not on facts but on tin 
argumentative ability of the two parlies. If the rale is set too high, i 
means uneipial payments to the workeis or else cutting rales later on 
This policy is responsible for much of the friction in the shoe industry. 
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Ineffective Workmanship.—Still another Vs/resulting in low produc¬ 
tion arises from inefficient workmanship; for much of this managemont 
is responsible through failure to provide opportunities for education or 
special training. Management, howcvei^ cannot do more than pro¬ 
vide these facilities, and experience has shown that it is difficult to interest 
workmen in training emirses which itrc designed to increase effectiveness. 
Further, much incffectiv(! workniansliip arises from lack of interc.st ip work 
(jr lack of piide in good workmansliii). The field leports give no evalua- 
l.ion of spoilage, which is one of t-lj(! measures of this form of w’aste. 

Faulty Sales Policies.- Tin; cancellation of orders is a condition 
l)eeuliar to certain industries. It is especially acute in the clothing indus¬ 
try. I’uichasers buying on long-time contracts return unsold goods 
at the CTid of tin; .season, !uid claim and receive credit. In normal .seasons 
cancellations have rang(!d fiom d'/j, t.o M%, and leturns from .')% to 11% 
in the average shop. In abnormal years, like I92t), cancellations have 
reached .‘ilF!,) and n^lurns 

The evil is general in the clothing atid allied industiies. It is common 
pi'actiec f(H' manufactuicrs to ovta’sell the dealers and oversell their own 
manufacturing cai)acity. Th(!y make and deliver what they can, and 
(!ancel the rest of their oidcrs. FIk! manufacturers follow the .same bad 
custom in dealing with the textile mills. 


INTERRUPTED PRODUCTION 

Idle Men.—(1) Minimum Unemployment. -TUa amount of idleness 
or unemployment in industry can only be evaluated through rough 
estimates. There is no national machinery for collecting the facts. 

But in the best years, even the phenomenal ye.ars of 1917 and 1918 
at the climax of war-time industrial activities, when plants were working 
to capacity and when unemployment rcache<l its lowest jwiiit in twenty 
years, there was a margin of unemployment amounting to more than a 
million men. 'I'liis margin is fairly permanent; seemingly one or more 
wage earners out of every forty arc always out of work. 

I'his unemployment means for the worker a loss in wages, for industry 
increased overhead due to idle equipment and idle materials, and for the 
public a lessened ])urchasing {)ower, with all its attendant evils. 

(2) Unemployment Canned hy Industrial Depressions .—During {leriods 
of industrial and business depnis.sions, unemployment reaches its greatest 
amount. Such dcpi cis.sions appear more or less regularly at seven- or ten- 
year periods and each brings its increase in unemployment and wastage 
of the productive capacity of indu.stry. 

In .lanuary, 1921, a nation-wide survey of employment made by the 
U. S. Employment Service^of the Department of Labor showed that there 



16 WASTE IN INDUSTRY 

wore 6*,070,648 workors'llK^n employed in industry as compared with 
9,402,000 in Jiftiuary of 1920, a decrease of 8,831,862 or approximately 
86.5%. This survey coveied 86 states and 182 industrial (dtics and cen- 
t(!rs and-may be considered asCairly reflecting conditions at that time. 

(8) Intennitleid Unemployment .—In addition to minimum and cli¬ 
macteric unemploymeni, many (‘s.s1‘ntial industries show a high uncm- 
ployir^cnt or idleness once a year or oflencr. Praeticidly' all industries 
are in a sense seasonal. 

'I'o present a few examples: The clothing worker is idle about 31% 
of the year; the average sliot'-maker s|)ends only 66/(, of his time at work; 
the building trade woikman is employed oidy aboul, 190 days in tlu; year 
or approximately 68',, of his time; the te.xtile industry seemingly has 
regular intervals of slack tim<>; <luring the past 80 years bituminous coal 
miners w'ere idle an average of !)8 possible working days per year. 

During the excei)tional year of 1919, in the [)ap<‘r box indu.stry 4,811 
eni])loyees in 77 establishments averaged OO'/,, of full time; in the women’s 
clothing indu.stry 6,772 women workei's employed in 167 establishments 
averaged 91%; in lh(‘ confectionery industiy 12,162 woikers in 101 
establishments averaged 87',,; and in the overall industry 6,.646 workers 
in 129 establishments iiverag(>d 87';, of full time. In the brick, chemical 
' and glass industries the iieicentage of full time worked was 86, 81 ami 87, 
re.spectivelj'. In most yeiirs the ])ercentage of lost days is much 
larger. 

Not only does intermittent unemployment reduce the productive 
capacity of the industry in which it exists, but it brings other wastes. One 
conserpicnce is a concrete but fallacious industrial philo.sophy, the “ make 
work ” or “ lump of woi k ” theory. This is the belief that there is only 
so much work to be done and that the .sensible course of action is to 
retard production to imike emi)loyment last throughout the .^’car, or to 
uphold prices. 

(4) Unemployment Due to Lahor Dislurhanccs .—Another form of 
unemploynumt comes fr(mi open conflict bctw'ecui management and labor. 
ll(‘re it should be said that in the past, at least, the amount, of waste from 
the general run of stiikes and lockouts through loss of wages and curtail¬ 
ment of production has been less than is popularly supposed. That these 
disturbances do irroduce uiuirnploymcnt is true, but in the industries 
studied they do not of themselves aj)pcar to constitute a in.ajor source 
of reduced production. The ramilications of such strikes with their 
attendant and indirect losses the Committee has been unable to trace. 

Such labor disturbances are cither strikes or lockouts. As it is difficult 
to distinguish between them and the industrial effects are practically the 
same, it has seemed bc.st in this summary to deal only with strikes. 

More than one-half of all the strikes that occurred between 1881 and 
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1905' and more than one-half of the cinploy\|es thrown out of wofk were 
in highly irregular or distinctly seasonal occupations. 

Since most strikes occur in seasonal employments, it can be deduced 
that output is not necessarily penalized, foi|it is often possible to make up 
the losses incurred by strikes through increased production at other times. 

More coal was mined in 1910 thap in 1911, although the former year 
w'itncssed many protracted strikes involving large numbers of employees. 
The year 1012, with of the entire labor force out on strike and with 
an average loss per man of -10 da 3 s, showed an incrcasc'd output of coal 
per man i)er day and jKir r-ear, and six days moie ('mi)loyment than in 
1911, which was relatively strikelcss. 

The total j)ro<luetion was also more. Low production in 1914 and 1915 
was due to general business depression caused by the World War rather 
t hail to strikes. 

In New York State in 1910 two days were lost iier capita per year by 
those classed as gainfully einjiloyed, because of strikes. 'I’his was a loss 
only onc-lifth as serious as average time lost through illness. In the 
same stall' in 19IN about of the time lost from strikes and lockouts 
was in the building and clothing industries. 

In addition to the direct loss of time, however, there is a lo.ss incurred 
through retarded production previous to and immediately following 
strikes. . 

Wages and hours have always been the chief cause of strikes. There 
has bi'en a marked falling ofl' in the relative number of strikes for this 
cause in recent, years as compared with 1S9S-I9I)5. 

.lurisdict-ional disputes, that is, strikes by the memhers of one trade 
against the performance of work which they ri'gard as belonging to their 
craft by membi'rs of some other craft or trade', are relatively unimjKirtant. 
The Bureau of Labor Statistics reports there were 19 such .strikes in 1910, 
wl in 1917, 10 in 1918, and 15 in 1919. However, there arc disjiutcs 
constantly arising which, while thi'y do not. lead to formal strikes, work 
demoralization and are a fertili' sourci' of ineflicieid use of labor. 

In the building trades, jurisdictional ipiarrels rejiri'sent about one- 
(juarter of the total number of .strikes. 

Idle Material.—The waste of idh' materiid through deterioration, 
obsolescence and carrving charges is large, particularl 3 ' where there are 
great invcntorii's of both raw material and finished goods. Unbalanced 
production is another notable cause of idle materials and consciiucnt waste. 

Idle Plants and Equipment.—Unsound production policies result in 
wasteful over-eipiipmcnt. * 

Clothing factories are built 4.5% larger than is necessary; printing 

'There arc coiurilote statistics for these years. Since 191)6 the Department of 
I.abor has had no auUiority “ to require reports relative to strikes from^anyone." 
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psiablishment-s are from to 150% overequipped; tlie shoe industry 
has a capacity of 1,750,000 pairs of slioes a day, and produces little more 
than half that number; throughout the metal trades, standardization of 
products would permit of larg^ rcduetions in plant and equipment. 

Standardization of machine sizes would make possible the use of one 
machine for a greater variety of djfferent jobs. The printing industry 
inu.strates this point also. A common sight in any large printing establish¬ 
ment is expensive machines covered up and out of use, or inefficiently 
u.sed for purposes other than that for which they were built. A printer 
secures a contract and buys a machine to do the work economically. 
When the work comes up for contract next time, if some other printer 
secures it, it inviiriably means another special machine. One concern 
paid $17,000 for a special press for printing a trading stamp. On losing 
this job, the press was scrapped, and later sold for $2,000. The contract 
in the lueaniimo had Ix'en awarded to three other priiders in succession, 
and each in turn had purchased a new press which he had to scrap or use 
<lisadvantageously at^ the exi)iralion of his contract. Similar practices 
are common in other industries. 

It has not been possibk; in this assay to estimate the amount of idle 
eiiuipmeut, nor the accompanying waste through maintenance and 
depreciation charges. 


RESTRICTED PRODUCTION 

Production Restricted by Owners and Management.—Some of the 
evils of restricted production are chargeable to owners and management. 
In the building trades, contractors, builders and supply dealers have 
restricted [)roduction by maintaining high i)riccs, collusion in bidding and 
unfair practices. At times there has been collusion between employers 
and labor, tending to raise prices unduly. The waste from these causes 
cannot be measured in this study. 

By Labor.—Restrictions of individual output for which workers are 
responsible are susceptible of measurement. They are of two kinds. 
On the one hand, when workers are scarce the less conscientious workers 
become independent and slacken speed, whereas when workers are 
plentiful, they work with greater diligence and care for fear of unem¬ 
ployment. On the other hand, the dread of unemployment is so pro¬ 
nounced that employees engaged in seasonal enterprises frequently 
rest.rict production in order to make employment last longer; some 
workers, moreover, through cwnsideration for their fellow employees hmit 
production to provide work for them, a practice which ultimately results 
in an economic loss. 

Important restrictions of output by employees can only result from 
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collective action. In the building trades, fgr yistance, some painters’ 
unions do not permit of the use of a brush wider than 4^' for oil paint, 
although for certain classes of work a wider brusli is more economical. 
Plumbers’ and steamtitters’ unions prohibit Jjhe use of bicycles and vehicles 
of all sorts during working hours. Members of those unions in some 
sections of the country demand that all pipe up to 2" shall be cut and 
threaded on the job. 

The tools of the engineer are standard weights and measures, scien¬ 
tifically established. He (;annot serve industry unless he can set 
standards for production and can measure work performed. Many 
unions now opiiose the use of such sf andai'ds. I’raclically all of the print¬ 
ing unions oppose these devices. 'J'lie rules of the craft unions in the 
liuilding trades also objia^t to many labor saving devices, and thus con¬ 
tribute to waste in that industry. 

'i'he restricition of the number of ai>prenticos is a common rule. The 
engineer in the building trade notes lliat restriction of apprentices in 
many cases siiems ext reme and unfair. 

Unions arc charged with restricting tht; use of machinei’y. Painters’ 
unions refuse to allow their men to work on a job where a spraying machine 
is being used, making claim that the use of the machim; is injurious to the 
health of the workman. Sonic labor organizations of minor imirortance, 
such as windowglass and stonecutters’ unions, may also be Jiientioned as 
opposed to t.he introduction of machinery. 

All such restrictions, so far as they prohibit the use of the best and 
most efficient machines, constitute limitations of output. The actions of 
most unions, however, arc confined to the restriction of the use of machin- 
(!ry rather than its prohibition. 

The rule requiring that members of one craft union shall not encroach 
upon the work f)f another I'esults in large; waste and little benefits, 
fuions frequently require tlnec or four skilled cmploy(;es to perform 
various opciatious on a plain job which a single worker could satisfac¬ 
torily do by himself. ITnion carj)enlers arc forbidden to lay bricks, 
union plumbers are forbidden to do carpentering work, and the like. 

A union rule in newspaper printing reejuircs that all advertising matter 
coming into the plant in electrotype form must be reset by the compositors. 
This useless work is sometimes done weeks after the advertisement has 
appeared. 

In as simple a matter as printing the names of individual firms on 
catalogue covers, where the imprints are all set up in slugs, after each 
imprint is run off, the pressroom workers have been known to insist that 
a compositor be brought from the composing room to make the change 
to the next imprint, while they stand idly by. In a case of this kind, 
where the runs arc short, it amounts practically to requiring two persons 



20 


WASTE IN INDUSTRY 


to do the work of one. gin^larly with paper liaiidlers, sheet straighteners 
feeders and pressmen, it is not at all uncommon to he forced to have mei 
from several different unions ])articipate in a simple piece of work whicl 
coidd be performed more easily and economically by one person. In th( 
printing industry a somewhat different situation is found, in the case ol 
pressmen, where the union soimdimes requires four men to operate a 
machine, although three would suffice. 

The following instances further illustrate restriction of output through 
divisions of labor: 

Carpenters’ helpers are f)rohibited from using carpenter tools, requiring 
carpenters to do such work as stripping forms from concrete. Experience 
shows that helpers can do this more economically and as well. 

Brick masons insist on washing down and pointing brick work when 
laborers could do if more economically. 

Sti uctural sUiel woikers under certain rules must bring the steel from 
(he unloading point to the building sife;, thus doing laborers’ work at high 
cost. 

Structural steel men jdace reinfoi'cing steel for concrete, whereas 
experience has proved conclusively that pi'opcrly trained laborers can 
do it to as good advantiige, and at greatly lowei-ed cost. 

Structural steel men claim the rigging on a job. In operating a small 
derrick used in footing excavation, the; bucket cable liad to be guided by 
hand and the hoisting engineer signalled by a skilled iron worker. 

Hoisting engineers claim the right to run all types of engines, including 
small gas-driven pumps which re(piire no skill. On one job a contractoi 
had to hire a union engineer at $8.00 per day simply to start a pump in 
the morning, oil it occasionally, and stop it iit night. 

Union rules generally retjuire distiibution of jjlumbing materials above 
the first floor by union plumbers. 

LOST PRODUCTION 

From Ill Health.—A report on national vitality prepared in 1909 foi 
the National Conservation Commission, appointed by President Roose¬ 
velt, estimated that there were then about 3,000,000 persons seriously 
ill at all times in the United States. This meant an average annual loss 
per person of 13 days owing to illness. It w'as estimated that 42% ol 
this illness was preventable, and that such prevention would extend 
the average life by over 15 years. 

Since that report was issu(»d, an apparent reduction in illness has beer 
accomplished; so that to-day an estimate of between eight and nine days 
working time lost through illnesis is probably near the fact. 

In discussing public health conditions there is no clear distinctioi 
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between the standing of the 42,000,000 piirscfris classed as gainfully 
employed in the United States and those specifically engaged in industry. 
The 42,000,000 men and women gainfully emidoyed probably lose on an 
average more than eight days each anifpally from illness disabilities, 
including non-industrial accidents—a total of 350,000,000 days. Of the 
500,000 workers who die each year, it is probable that the death of at least 
one-half is postponablc, by proper medical supervision, periodic medical 
examination, health education and community h 3 'giene. 

Assuming that the average life has, aside from all spiritual and human 
values, an economic value to industry of not less than $5,000, and assuming 
that the special diet, care, and mctlical atlention required by a man 
chronically ill costs $3 per day, it has been estimated that the economic 
loss from preventable disea.se and death is $1,800,000,000 among those 
classed as gainfully employed-oi' over $700,000,000 among industrial 
workers in the mojc linii(c<l nuianing of (ho term. 

The preceding figures ;ire derived from studies of individual groups, 
from insurance ('xperience, fi'om e(uisus records, from draft records, and 
there is experienlial ba.sis for the statement tliat (his loss could be materi¬ 
ally reduced and leave an economic l)alanee in the woiking population 
alone over and above the cost of prevention of at least $1,(K)0,000,000 
a year. 

Tuberculosis is (he most imporbint di.scasc among industrial workers, 
( wo or three deaths i)er 1,000 per annum occurring at the working ages. 
It is estimated that 3 per cent of the wage earners, or about 1,250,000 
lives are affected. The economic loss from tuberculosis death rate as 
affecting the working population is $500,000,(K)0 annually. Pneumonia, 
influenza and typhoid fever arc the most importiint communicable diseases 
among adults. Inlluwiza and pneumonia, in non-epidemic years, take 
about 35,000 lives in the working ages, and account for at least 350,000 
cases of illness. Tyjihoid fills close to 150,0(X) sick beds annually and 
cakes 15,000 lives, mostly in the; working ages. 

In a large industrial area hookworm infection was present among at 
least 5% of the laboring populal ion. 

Malaria is so seldom a direct cause of death that it is difficult to 
estimate its extent and influence. It is responsible for much sub¬ 
standard health, and probably affects 1,.500,000 people annually, covering 
27,000,000 days absence. 

It may be roughly estimated that 1,500,000 workers are infected with 
venereal disease. Judging by the draft figures, 5.6% would be an outside 
estimate for ages 21 to 31 in the general \nixed population, white and 
colored, for aU venereal infections. It has been estimated that about 
60% of the infection occurs in this age period. Another study, it should 
be said, found less than 1% of syphilis in industry and abou<i3% in mixed 
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popula,tion. The Mayo* Clinic found 4.6% of syphilis in mixed classes 
and 10% among railway men. 

There are more than 6,000,000 workers with organic diseases resulting 
mostly from infection. •’ 

Defective Vision and Defective Teeth. —Special attention has been 
given in recent years to the question of defective vksion and to that of 
defective teeth. It is estimated that 25,000,000 workers have defective 
vision' requiring correction. It is the experience of a number of plant 
executives that the correction of sub-standard vision brings increased 
quality and quantity of production, sufficient to pay for the cost. 

A very large proportion of workers have defective teeth and mouth 
infection and other serious physical defects which reduces their effective¬ 
ness. Sub-standard conditions of health and physical deficiencies should 
be studied as a cause of fatigue in industry. 

From Industrial Accidents.- • In 1919 there occurred in industry about 
2.3,000 fatal accidents, about 575,000 non-fatal accidents causing four 
weeks or more of disability and 3,000,000 accidents causing at least one 
day’s disability. The figunis for 1918 were about 13% higher. 

The time lost is estimated to be 296,000,000 days. Allowing for an 
average wage of $4 per day during the time actually lost, adding an 
. estimate for impaired earning power becau.se of disability or death, but 
subtracting the subsistence of those killed, this gives an economic loss to 
the country of about .1853,000,000 for the year 1919. 

Tills is not the whole loss chargeable to accidents. 

In one state (Wisconsin) the (!osts to employers for medical and sur¬ 
gical aid and hospitals’ bills, and the overhead expenses of insurance, 
equaled 86% of the actual compensation paid to workmen. The compen¬ 
sation paid the workmen was about 22% of the total actual and pros¬ 
pective wage loss. Records from other states indicate that this is probably 
typical. On this ba.sis the total direct cost of industrial accidents in the 
United States in 1919, including medical aid and insurance overhead, 
was not less than $1,014,000,000. Of this $349,000,000 was borne by 
employers and $665,000,000 by employees and their dependents. 

The.se approximate figures are low because they do not include medical 
expenses incurred by workmen and not paid by the employer or insurance 
company; overhead cost or personal accident insurance carried by work¬ 
men; cost of training new men to take the place of those injured; employ¬ 
ment and welfare department expense in keeping track of injured work¬ 
men and their families. The addition of these items would bring the total 
well over a billion dollars per year. 

In this calculation no account has been taken of the indirect loss of 
production due to the stoppage or slowing up of work when an accident 
occurs. This affects not only the operation at which the man is injured, 
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but asBociated operations as well. It appliel afso to “ near-accidents ” 
in which no personal injury occurs. ’ 

Experience indicates, and authorities ^gree, that 75% of these losses 
could be avoided, with a saving in direct, dearly ascertained losses alone 
of a quarter of a billion dollars per year to employers, and half a billion to 
employees. ' * 

In the State of Ma.ssachusetts, where about 150,000 mechanips are 
employed in the building trades, for the year ending July 1, 1920, there 
were 5,032 tabulated accidents representing a loss of time at 485,486 days. 

In New York State during the four years 1910 to 1914 more fatalities 
duo to accidents occurred in building and construction work than in all the 
factories put togetln^r, although about four times as many people are em¬ 
ployed in the factori(!s as arc employed in building and construction work. 

It may be noteal that whereas accidents in some construction trades 
involve losses up to 10% of the labor cost, certain contractors have found 
it possible to cut their accidents in half through special efforts. 

Insuran(!c rates in building construction arc higheer than in any other 
industry. Rates are elepcnelent een the cee.st of the accidents which actu¬ 
ally occur. Theircrfeere, any reeluction in accidents reduces the insurance 
paid. 

Approximatedy .f30,000,00t) is paid tee insurance eeeempanies each year' 
by builders aleme feer ceunpemsation anel liability insurance. This figure 
by no means reepresents the total leess. While state laws vary, in general 
an injured workniiin must be elisableel .some sevem elays to two weeks before 
receiving an award, and then receivcis as compensation only a part of his 
average daily earnitigs. The lo.ss to the contractor is less tangible, but 
where a man is out, a new one must be broken into a job with loss of time 
.and frequently loss of material. In case of .serious accident, also, there 
is stoppage of work and extensive loss of time of the (mtirc force. In the 
opinion of one of the best authorities in the country the actual cost of 
insurance represents not more than 2.5% of the total economic loss, 
which, it correct, would bring th<; total cost due to accidents in the build¬ 
ing industry to $120,000,001) per year. 

An official of a large insurance company believes that by proper safety 
measures, the waste due to acciclent in the building industry can be reduced 
75 to 80% in two to five years of earnest effort, and that construction labor 
cost can be cut 3% by these measures. Another official estimates, from 
actual accomplishments in safety measures, that a total of more than 
12,000,000 days a year could be saved the industry by the application of 
safety methods. In certain industries, on \he other hand, such as boot 
and shoe manufacturing, accidents are insignificant. 
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RECOMMENDATIONS FOR THE ELIMINATION OF 
WASTE IN INDUSTRY 

Opportunities and Responsibilities-Tn preparing this third part 
of the summary, the Committee has endeavored to interpret responsibility 
in terms of what might be done to eliminate waste in industry. The 
policies and methods recommended are such as aie alrcaidy in successful 
use in the industri<!s and plants investigated. The opportunities out¬ 
lined show how supiKu t may bo given to those efforts and what are the 
agencies especially responsible for elimination of waste in its broader 
aspects. 

This [)art of the reports has been developed under seven major grouf)- 
ings of Hisponsibility and opportunity as follows: rcspt)nsibility of manage- 
mont, responsibility of labor, responsibility of owners, responsibility of 
the public, opportunity of trade associations, opportunity for govern¬ 
mental assistance, and duty of engineers. 

Detailed data supporting the general statements which follow will be 
found in Section II. 

I. RESPONSIBILITY OF MANAGEMENT 

Improvement of Organization and Executive Control— Planning and 
control should be adopted as fumlamentals of good management. For 
the most part they have not as yet penetrated the mass of American 
industry. 

Managerial control, when properly planned, extends its influence 
into everj' activity of an industrial organization and plant, reacliing 
materials, design, ecpiipment, personnel, production, costs and sales 
policies and coordinating the.se factors to a common objective. While 
this statement applies more particularly to large plants, still the smaller 
units can utilize the same principles and thus secure the advantage of 
modern methods. ‘ 

Production Control.— Conscious production control tends to reduce or 
eliminate waste by shortening the total time of production. It ensures 
the delivery of material where needed, whether it be material in process 
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or a finished product ready for shipment. Material schedules sheuld he 
installed and used. I’he.se arc a means to reduce idleness of material, 
of the workers who arc goiiif? to operate iy>on it and of the machines and 
tools forming the cquiijtnent for the processes which it is to enter. Work 
in process should he planned in advance by methods which will ensure 
its timely dehvery to the machine or bperation where it is needed, so that 
there will be no idleness between jobs. , 

Balancing Productive Capacity and Demand.—Productive capacity 
should be conservatively’ based upon a careful study of normal demand. 

The sound relation bctwemi capacity and demand is shown only as 
a wise policy is ado[)ted in nigard to planning, routing and scheduling 
work and as iin|)rovcd shop methods ai’e put into effect. There is plenty 
of testimony t.o the possibility of increasing production from a given amount 
of equipment through imiirovcd management. 

Development of Purchasing Schedules.—Tluirc should be the same 
careful coordination of purchasing function and control of material pur- 
chiised and not yet received as is given to material already in the plant. 
Where this is done the interruption of work due to lack of material, or to 
imperfect material, is largely done away with. 

Elimination of Cancellations and Curtailment of Returns.—The practice 
of cancellation of orders between manufacturer and null and between* 
manufacturer and customer should be eliminated and there should be a 
curtailment of the j)rivilege of returning goods ordered and received. 
Such cancellations and return practices arc vicious and directly hinder 
stabihzation. 

Correlation of Production Schedules with Sales Policies.—Produc¬ 
tion schedules should be based on a carefully formulated sales policy 
determined from an intensive study of markets, thus stabilizing production. 
By this method, which differs radically from the usual haphazard practice, 
the pernicious effect of seasonal manufacturing can be partiaUy overcome. 
In a few jdants in the boot and shoe industry this beneficial result has been 
brought about. 

Inspection.—Adequate inst)ection should be maintained. 

In many factories, losses of labor and material in spoiled and defective 
work are unwarranledly high. The aggregate annual wastage of human 
effort and goods fro.m this cau.se is very great. The indirect losses, which 
are harder to detect and measure, are often greater than the direct losses. 

Maintenance of Plant and Equipment.—Plant and equipment must be 
maintained continually in working condition. 

The methods and means for anticipating pos.sible breakdowns and the 
like have been developed and are well known. Upkeep of plant is con¬ 
ducive to maximum production as it assures that equipment and machinery 
will be continually in a condition to operate. 
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Unifonn Cost Accotlntiog.—Generally accepted systems for finding 
cysts should be established in each American industry. In controlling 
))roduction and in judging fairly and accurately when and where progress 
and improvement are being made, the lack of a good cost control system 
is necessarily a source of much waste. 

Methods of Wage Payment.—'Methods of wage payment should be 
adopted, equitable and just in their basis, ensuring a proper relationship 
between effort put forth and results achieved by all who participate in 
the enterprise. 

Two leading facts should bis grasped: special wage methods are 
almost wholly futile in th(' absence of standardization and system in the 
work; production standards and proper control of work will, without 
any special wage method, accomidish a large part of the desired result. 

A danger lies in assuming that clever devices can take the place of 
good management. The most important function of a wage payment 
method from the production standpoint is to obhge management to do 
its duty. 

Standardization of Product.—Products should be standardized con¬ 
sistent with progressive development of manufacturing. 

Standardization of Materials.—Materials should be standardized 
' to the fewest practicable kinds, sizes and grades. 

. Standardization of Equipment.—At least the details of equipment, 
including machines and tools, should be standardized so as to permit of 
the widejst interchangeability and maximum usefulness consistent with 
improvements in design and invention. 

Performance Standardization.—Performance standards should be 
developed as a valuable aid to planning and production control. Under 
the week-work system such standards are tin; basis of a just measurement 
of the individu.al worker’s performance and of the adjustment of his wage 
rate to his capacity. Under the piece-rate system they are the basis of 
just rates. Without standardization of appliances, conditions, work 
content and method, no vahd performance standard can be maintained. 

By constantly comparing actual performance with the standards and 
promptly investigating the causes of departure from standard, the manu¬ 
facturer can quickly detect adverse conditions as they creep in, and can 
rectify them. Performance standards, in fact, will enable him to plan 
the size of his plant and operating force for a given volume of business 
for continuous operation. 

Management and Workers.—Management has a definite responsi- 
bihty in selecting, up-grading fi,nd maintaining personnel. 

Experience indicates that the best results can be obtained when 
employment and personnel direction develops a sense of mutual interest 
in production on the part of management and workers. To accomplish 
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this, management should stimulate the intei’cst'of workers, individually 
and collectively, in creation, in craftsmanship and in the contributisn 
of their experience and knowledge to the productive processes. “Indus¬ 
trial relations ” to be effective .should be dosely allied to production and 
concern themselves with educating the workman in the science of process, 
recording his accomplishment and effabling him to become conscious of 
the relationship of his work to the whole. . 

During the past few years, there has been a widespread advance and 
extension of employment and personnel methods in industry and many 
of the accruing advantage* are now geiwirally known. Among these is a 
means whereby the woiker has a direct avenue of approach to his employer, 
and the employer lias a means for communicating organization policies 
to the employee's. 

Such industrial eelucatiem and treiining as has be-en conducteel by 
certain leading inanufacture-rs has eibtaine'el bencfie'iid reesidts, and it is 
believed that further ele'velopnie'iits aletng these line* is elesirable. 

Prevention of Accidents. -Managennont has a elefinite responsibility 
to prevent, industrial ae'cielents. Syslcniiitic ])rcvcntiitive measures can 
and should be inaugurale'ei. With regard tei mclhoels there is already an 
abundance eif inforniatiein. 

Research.—Inelustried rese'iiicli shemld lie e’,onsiste>ntly carried on 
both in the indivielual plant anil by associations. The need for knowleiige 
obtaineel by such ri'seari'h is manifest in I'vcry industry stuelicd. 
Although eaimparativcly ni'w in this country, the success of research 
laboratories conehii^leil by a few large; industrial fii'tns and trade asso¬ 
ciations is well known. 


n. RESPONSIBILITY OF LABOR 

For Increasing Phoduction.— In disiharging its responsibility for 
eliminating waste in inihistry, labor shemld cooperate to increase 
proeluction. 

The need for facts instead of opinions stanils out everywhere in the 
assay of waste from intentional re.strictionR of output. All concerned 
need to remember that science is an ally and not an enemy, anil that no 
policy can be sounelly based which ignores economic principles. 

Ignorance of these principles lies at the root of most of labor’s restric¬ 
tion of output. The engineers who made the field assays unite in point¬ 
ing out that this attitude is beginning to change. The change should be 
aggressively led; not allowed to drift. Labor organizations have an 
opportunity to-elay which may not soon occur again to elraft for them¬ 
selves a new bill of rights anil responsibilities. Unions are now great 
organizations with such funds and personnel at. their disposal as would 
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have seemed fantastic cven'a quarter of a century ago. Their influence 
permeates the whole of American industry, unionized or not. No service 
which they can render can be socially more valuable than that of studying 
the needs of the industries in which they earn a livelihood, and allying 
themselves with the technicians who serve with them to increase pro¬ 
duction which will inure to the ultiifiate benefit of all. 

For Standardization of Work.—Labor should cooperate to prepare 
for and even demand the determination of and use of performance 
standards. 

This recommendation made by the engineer reporting on the printing 
industry applies to labor in many other indust7ios as well: The unions 
rightly insist on reasonable houi's and the best pay obtainable, but to 
discharge a responsibility in eliminating waste they should lend themselves 
to the greatest flexibility in the utilization and economy of the services of 
their members. It is to the worker’s interest, rather than to his detriment 
that his services should not only be efficient but definitely recorded and 
evaluated. 

For Changing Rules Regarding Restrictions.- Lalior should change 
its ndcs regarding l•estrici,ion of output, unreasonabh! jurisdictional classi¬ 
fication and wasteful methods of work, thereby removing sources of waste. 

Certain restrictions probably have seemed necessary to labor as a 
basis for trading with employers. This report is concerned with restric¬ 
tions only in their relation f.o waste. It recommends a revision in the 
light of the strength and standing of organized labor to-day. The trading 
basis is not sufficient justific.'ition for union rules. 

For Improving Health and Reducing Accidents.- Labor is responsildc 
no less than management for improving the health of t he workers and for 
preventing accidents in industry. Ifnions have accomplished much in 
protecting their members throtigh educatioiud work in health and safety, 
but there is still much to be done, in cooperation with management and 
community organizations. 

Periodical physical examinations and medical advice have resulted 
in a number of instances in substantial improvement in the health and 
well-being of workmen. In many cases, however, there exists a strong 
prejudice against such examinations. As a result of this unfortunate 
attitude many workers live in subnormal health when their condition is 
easily remediable. 

For Improving Industrial Relations.—Inasmuch as the organization of 
personnel relationships in industry can only be accomplished through 
the co-operation of both emp'loyer and employee, labor should assist in 
such work of organization and in maintaining and utilizing the structure 
developed. Among the most important causes of industrial discon¬ 
tentment are* those coqnected with waste in industry: intermittent 
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employment, fear of unemployment, lack of scientific and accepted m'ethods 
of determining wages and hours, inequalities of opportunity, ill healHi 
and industrial accidents, as well as those caused by backward management 
and restrictions of output. * 


in. RESPONSIBIUTY OF OWNERS 

The owners of industry through the banking function or otherwise 
share in the res|)onsibility for eliminating waste in industry. They have 
the duty particularly of assisting in stabilizing production. To carry out 
such a policy is iwculiarly the bankca ’s inttircst. 

While it is true that balance sheets and income statcauents are gages 
of the degree of success of a busines.s, it is evident from the a.ssay of waste 
that these st.atemtaits often do not reveal all or even the greater part of 
the facts regarding production. Certain banks have an industrial staff 
to give service to their customers and to study indusi.rial questions more 
elo.sely. It may not be long before such things as good management 
methods are universally recognized as commercial assets. 


IV. RESPONSIBILITY OF THE PUBLIC 

Need of Public Interest.—In the study of industrial waste, there edn 
be no setting apart of the public as a separate group. The public com- 
t)riscs all groups, and the public’s responsibility for (diminating waste is 
large. A campaign to increase the productivity of industry cannot be 
conducted without widespread interest .and support. 'I'he engineers can 
initiate such a campaign, but they cannot press it to a solution unless the 
public so desires. 

Style Changes.—In certain industries the consuming public is to a 
degree responsible for seasonal fluctuations because of the eagerness with 
which it accepts or adopts changes in style. Styles should be viewed at 
least in part from the standpoint of ustifulness and economy. 

Distribution of Demand.—The public can assist in stabilizing industry 
by accepting a sen.sible distribution of demand throughout the year. 

This applies for example to the building industry in which there is a 
strong tradition to the contrary. Instead of crowding our main construc¬ 
tion work into seven or eight months, not only must work in the slack 
months be developed, but all that can be deferred from the busy to the 
more idle season should be so deferred. 

Community Co-operation With Industry.—Public and seim-public 
agencies can assist by definitely cncounaging and supporting the efforts 
for elimination of waste. Bodies such as local Chambers of Commerce 
and other civic and community associations can bring influence to bear 
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throu^ local conferences with the different branches of industry. In 
p'articular such effort might he directed toward the construction of dwell¬ 
ings, the furtherance of public health and the prevention of non-industrial 
accidents. * 

Collective purchasing agencues may assist by educating the public 
in better methods of buying, thus having an influence on the stabilization 
of industry by reducing the numtior of items of goods demanded and 
distributing the demand over a longer period of time. 


V. OPPORTUNITY OF TRADE ASSOCIATIONS 

Work for Comprehensive Organizations.—Trade associations should 
be formed in those industi'ies lacking comprehensive organizations. 

The clotliing industry lacks any comprehensive trade body through 
which common problems can l)e .studied and common remedies ai)plied. 
The organizations suiiportfst by this industry as a whole have to do prin¬ 
cipally with marketing tlie product, such as displaying goods and meet¬ 
ing buyers. There is no joint agency studying the obvious weaknesses 
in manufacturing. 

As another example, there is no as.sociation for the printing machinery 
trade, and if is recoinmeraled that one be formed. 

’ In many industries which already have t rade organizations a greater 
degree of coopciration and publi(!ity for their work and policies would 
steadily improve and incirease their efFe(^tiven(!ss. Trade organizations 
should collect .and make public trade information, including current 
data on production, stocks on hand, (sonsumjition, the general price levels 
oj essential commodities, and statistics of active and idle plant capacity. 
Such information would make for stabilit y and (dimination of waste. 

Industrial Standardization.—Trade associations .should promote pro¬ 
grams for th,^ standardization of cost accounting methods, the introduction 
of st.andardized material specifications, the establishment of production 
standards, the .standardization of equipment and the standardization of 
finished products. 

VI. OPPORTUNITY FOR GOVERNMENTAL ASSISTANCE 

National Industrial Information Service.—A national industrial infor¬ 
mation service should be established to furnish timely, regular, and com¬ 
plete information on current production, consumption and available 
stocks of commodities, supplehicnting the work of private agencies. 

One of the outstanding facts in (ionneetion with this assay is the 
scarcity of authoritative sour(es of sati.sfaetory information. Various 
industries have tried to secure data inform.ally. But it is essential that 
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such inforinaUon be collected and presented to the entire industrial 
community, including the buyer, the seller and the banker.* 

The great need for comidete information with regard to current pro¬ 
duction and consumption and stocks of every important commodity, is 
obvious to all serious students of industry. 

A National Statistical Service .—k national statistical service should 
be established and maintained covering employment reciuirements and 
conditions throughout the country. 

The fundamental knowledge; required to make a correct analysis of 
unemployment in any period is not at pro.sent obtainable. The meager 
information for .such a study has to be collected from many agencies. 
These are under no central control, they are often not in contact and fre¬ 
quently duplicate effort. 

During the past seven years the U. S. Bureau of Labor Statistics has 
gathered statistics of strikes and lockouts from various sources and has 
I)ublishcd them in the Monthly Labor Renew. These figures are not com¬ 
parable with the statistics contained in the earher reports either in com¬ 
pleteness or in accuracy. The Bureau has not undertaken any special 
field investigations, and it has no authority “ to require reports relative 
to strikes from anyone.” 

As the extent of sea.sonal employment and temporary shutdowns and 
layoffs has not been subjected to a general statistical measurement, tlie 
resulting industrial waste cannot be determined with any degree of 
accuracy. There are no employment figures comparable, for instance, 
with those collected in England by the Board of 'J'rade. 

Principles for Adjustment and Settlement of Labor Disputes.—A body 
of principles for the adjustment of labor disputes should be accepted, which 
can be developed with experience. 

Thus far American legislation for the settlement of these problems 
presents almost as many varieties as there .are states. The nomenclature 
of the bodies created to de<al with controversies between employer and 
employee may in many cases be the same, but their duties and manner 
of appointment differ widely. Almost the only consolation to be drawn 
from this legislation is the fact that it recognizes a need. In no state has 
the existing machinery shown itself capable of meeting a great crisis. The 
experience of Kansas is too now to bo included in this comment. 

No fe<leral legislation has resulted from the recommendations of the 
Second Industrial Conference (1919)—the most comprehensive attempt 
yet made in America to meet this pressing problem. In view of the waste 
resulting directly and indirectly from labflr disputes, there is obvious 
need for wisdom to create and operate successfully agencies endowed 
with sufficient power and vision to adjust or stop the destructive and 
needless controvergies over labor questions. , 
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Public Health Policy.—A national policy regarding public health 
aliould be accepted and put into effect. 'J'he reports dealing with health, 
prepared in connection with t^s study by a group of physicians, indicate 
the importance of maintaining the health of industrial workers as a factor 
in production and as a means of eliminating one form of waste. These 
reports also declare for an aggressive, continuous, national public health 
policy. 

National Program for Industrial Rehabilitation.—The national program 
for industrial rehabilitation should bo encouraged. It should offer oppor¬ 
tunities for the education and i>lacemcnt of tho.se having physical and 
mental defects as well as those handica])ped by industrial accidents or 
by war. Formerly such incai)acif ated men were treated as if they had no 
economic value. Many striking examples, however, have led to the 
conviction that many such men can be so trained as to make them useful 
workers. Comprehensive efforts for their vocational rehabilitation are 
being made through the co-openation of federal, stale, industrial and 
commercial agencies. 

Nation-wide Program of Industrial Standardization.—A nation-wide 
program of industrial standardization should be encouraged by the gov¬ 
ernment in cooperation with industry. In the standardizal ion of design 
of product, methods of procedure and number of models, there rests a 
large opportunity for the reduction of waste. 

A special service which the government can render in this connection 
is the standardization of its own demands. Several government depart¬ 
ments have their own paper specifications, for example, with no relation 
to each other, or to any standard brand. These departments might well 
take the first step by standardizing the paper they use on the basis of a 
selected list of well-known brands. 

It is not sufficient, however, to attempt to standardize the product 
of a given industry, for ahnost every industry is so dependent upon others 
that they too must co-operate. The federal government could call 
together the representatives of the trade associations of interdependent 
industries and in co-operation form committees for this pur[)o.se. The 
opinions or decisions of such committees might from time to time be 
promulgated as standards of practice. 

Revision of Federal Laws.—Where federal laws interfere with the 
stabilization of industry they should be revised in the interests of the 
whole people. 

The largest area of waste lies in the periods of slack production and 
unemployment, due to the efib and flow of economic tides between booms 
and slumps. Studies of industries as a whole show that we usually expand 
our equipment at the periods of maximum demand for products instead of 
doing our plant expansion during periods of slack consumption. While 
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it cannot be expected that all industry could be so stabilized as to do its 
capital construction in slack periods, there are some industries which could 
be led in this direction by co-operation witl»the government and co-opera¬ 
tion among themselves. This applies partichlarly to railways, telephones, 
telegraphs, power concerns and other public utilities, and to expenditure 
upon our municipal, state and natiomil public works. 

As a striking example, in a seasonal industry such as coal mining, no 
adequate solution regarding stabiUzation can be found except through 
organized co-operation of operators, labor, railroads and large consumers. 
Under existing laws as to combinations, such co-oi)e,mtion cannot be car¬ 
ried out. Therefore, we believe that federal legislation is necessary 
permitting such cooperation under competent government authority. 


vn. DUTY OF ENGINEERS 

The duty of engineers is a i)art of all the I'csponsibililies previously 
staled in different recommendations. 

hlngineers come in contact, with and influence every activity in industry 
and as a body possess an intimate and peculiar understanding of intricate 
industrial problems. They are in a position to render disinterested service, 
;ind their peculiar responsibility is to give expert judgment wherever 
engineering training and technical skill are neexied to reach a just decisiori. 

This report brings forward certain pressing problems concerning the 
solution of which engineers should hasten to assist. The assays of waste 
show first the need of definite and quantitative industrial information on a 
multitude of points. Science has pushed ahead in some directions; 
it lags behind in others. The duty of the engineer is pre-eminently a duty 
to enlarge the boundaries of knowledge. His lifelong training in quanti¬ 
tative thought, his intimate experience with industrial life, leading to an 
objective and detached point of view, his strategic position as a party 
of the third part with reference to many of the conflicting economic groups, 
and above all his practical emphasis on construction and production, 
place upon him the duty to make his point of view effective. 

It is peculiarly the duty of the engineers to use their influence individu¬ 
ally and collectively to eliminate waste in industry. 



CHAPTER IV 


DESCRIPTION OF QUESTIONNAIRE AND EVALUATION SHEET 
THE METHOD OF ASSAY 

The Questionnaire.—Tlio Quoslionnairc us<!(l l)y Iho Coiiimittee was 
prepared as a puide for fiedd iiiveslipators. Wiu'reviT if has been used, 
however, plant nianan('rs have shown such marked interest that the 
Committee belicwes its pul)lieation may provide a standard of measure¬ 
ment for American industri(',s in nc'iieral. 

Waste is classified under three heads: 

1. Organization, which deals with tlu' human factor. 

2. Technical knowledge, which deals with the physical factor. 

3. Utilization, which deals with performance. 

Fifty-eight main topics and two hundred and sixty leading questions 
ave covered by the Questionnaire. Twelve main topics come under the 
heading “Ceneral”; twenty-one main topics and ninety-two leading 
questions under “Organization”; seven main topics and forty-four 
leading questions under “Technical Information”; and eighteen main 
topics and one hundred and twenty-two leading (piestions under “ Utili¬ 
zation.” (See Questionnaire, page 39.) 

The Evaluation Sheet.—The Evaluation Shex't is a summary of the 
information contained in the Questionnaire, and is intended to be a 
mechanism h)r analyzing and comparing the relative values of the waste 
factors. (See Evaluation Sheet, page 50.) 

The same grouping and sequence of information is followed as in the 
Questionnaire, with the addition of an assignment of responsibility for 
waste to Management, Labor and Outside Contacts (the public in general, 
trade relationships, etc.). 

Instructions for using the sheet are given on page 35. 

The Evaluation sheet does not attempt to determine the efficiency 
of a plant in percentages, llic totals indicate waste and not effectiveness. 

It will also be noted that the key of percentages ranges from 0% 
excellent to 80% bad, making no provision for 100%. This decision was 
arbitrary, and limits the maximum possible points of waste to 80. In 
the same way, the best practice now existing was taken as standard or 0% 
of waste. • 
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Instructions to Field Directors. 

Fill out one field report as per attached copy for each plant investigated. 

This field report is an evaluation of the answers to the guide questions .or question¬ 
naire. % 

The causes of waste to be assayed have been grouped in three headings, the guide 
questions or questionnaire being arranged according to this grouping. 

1. Organization .—Mechanism of industry as to type, methods (paper work) and 

personnel. Assignment and discharge of responsibilities and relationships. 

2. Technical Knowledge .—^Available engineering knowledge as to product, plant 

and materials. 

3. Ulilization .—Effectiveness of organization and technical knowledge. Direc¬ 

tion, control and accounting factors. 

Avoidable waste is evaluated in comparison with the best attainable conditions 
now practicable according to present knowledge. 

Assigning Points— on Relative Importance 
100.0 in spa(;e {d). 

100,0 assigned poinli? representing 100% possible waste. Determine according to 
judgment and impr(‘asions from investigation, the relative weights of the three main 
divisions of causes, placing figures in spaces («), (/>), and (c), the total equaling 100, 
space (d). 

This relationship will be identical for all planU in the same industry. 

Determine according to judgment and impressions from investigation, the relative 
responsibility of management, labor and outside contacts, dividing the assigned points 
on total line, column 13, U) total, same line, columns 1, 5, and 9. 

This relationship may be varied for different plants as may appear necessaiy froiq 
their type, size or geographical location. 

Distribute according to judgment and impressions from investigation the total 
assigned points columns 1, 5 and 9, to separate questions or group of questions os may 
apply. Bracket grouped questions. 

Clock figures by adding across and down. 

Estimate Per Cent op Waste, Irrespective of Assigned Points 

For each (juestion answered, estimaf-e per cent avoidable waste as keyed with relation 
to ‘Condition being excellent Ixj bad in relation to least waste. 

Place per cent opposite question number in columrw 2, 0, and 10 as applies, if these 
questions are grouped. If they are independent of each otlier, place the per cents in 
columns 3, 7, and 11. 

Average per cent in columns 2, G, and 10 where and as questions are grouped or 
bracketed. 

Enter averages in columns 3, 7, and 11 on line with corresponding assigned points in 
columns 1, 5 and 9. 

Calculating Waste Based on Assigned Points 

Multiply relative weights in columns 1, 5 and 9 by corresponding per cents in columns 
3, 7 and 11. Enter results—points waste—on same line in columns 4, 8 and 12. 

Add points waste, same line, columns 4, 8 and 12. Enter totals same line column 14. 
Add columns 4, 8,12 and 14, entering totals under each of 3 main divisions. 

Check additions. Total each division, columns 4, 8 and 12»total column 14 
(Sps. e,/, or g.) 

Obtain grand total, cross checking as above. 
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GUroE QUESTIONS FOR FIELD WORKERS 
Index to Qdestionkaire 


Subjects ill italics have been added to the original Queatiunnaire. 


Accidents . K 20 

Address . U 4 

Anticipated business. U 10 

Apprentices, agreement willi 

Union. K Ifi 

Assignments of work and 

tools. tl 5 

Automatic machinery. T 4 

AuUrmaticsjyrinklers . ... T 2 j 

Available stock.II 4 k 

Benefit Association . . K 21 e 

Bonus.K 13 

Budget. U 1 

Causes of idle machines ... U 3 

Causes of layoffs. K 9 

Causes of jiroduct changes.. T 7 j 

Causes of quits. K 11 

Causes of strikes . K 17 

Causes of waste. C 2 

Changes in design of jirod- 

uct. T 7 j 

Changes in equipment .... T 4 b 

Changes in layout. T 2 g 

Changes in method, follow¬ 
up. K 4 

Chart of organization. K 1 

Chart of processes. U 4 g 

Classes of work. D 7 

Vo-ordiitalwn of plants mlh 

home office . K 4 b 

Cost data . D 13 

Cost of living and wage scale K 13 

Costs. U 7 

Date of organization . D 3 b 

Deadstock. U 12 k 

Decrease in production per 

man hour. U 10 

Delivery of raw material . IT 11 c 

Depreciation record. T 3 a 

Designing Department. T 7 b 

Disabled workers. K 20 h 


Dispatching.U 5 

Drawings for tools.T 6 

Economic laws violated . .. C 1 

lifficwnry bans . U 10 

Employers' Associations ... T 1 c 

Employment routine. K 7 

Engineering Dejiartment ... T 7 b 

Equipment insjieetion. U 18 

Equipment inventory.T 3 

Finished product insjieetion, U 17 

Ftrc apparatus .T 2 j 

Floor space .T 2 h 

Flow of work . T 2 c-f 

Follow-up of injured . K 20 g 

Follow-up of method 

changes .K 4 

Foremen's qaalijications rec¬ 
ord . U 9 i 

Funetional organization.... K 2 

Home office management .. . K 4 b 
Ilnurs. K 14 

lilcnlicaljob . D 13 

Idle machine time. U 3 

Idle workers’time. U 8 

Incoming material . D 4 a 

Injuries. K 20 c 

Insurance rate, accident .... K 20 i 

Instructions, written. K 4 & 


U 4 i & j 

Inspection of raw material.. U 15 

Inspection of tools. T 5 

Inspection of work in pro¬ 


cess. U 16 

Interchangeability of manu¬ 
factured parts.T 7 k 

Interdependent industries.. T 1 c 
Internal transportation. ... U 14 

Inventory of equipment_T 3 

Investigation of complaints. K 21 j 
Investments. D 12 
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Index to Questionnaire—C on/wwet/ 


Labor troubles, Loss due to... IT ) 0 d 

Labor turnover. K 12 

La})or waste, degree of . U 10 d 

Layoffs, causes of. K 9 

Layout of plant. T 2 

Living costs and wage senile K 13 

Ijocatwn of plant . D 4 

Lockers. K 20 c 

Lockouts. K 17 

Loss due to dead stock .... U 12 1 
Loss due to high labor turn¬ 
over. K 12 

Loss due to idle machinery.. U 3e 
Loss due to labor troubles ... U 10 d 

IjOss due if) lalfor waste . U 10 d 

Loss due to misfits . U 10 d 

Lo.s.s due to stoppages . ... K 18 

lioss due to strikes. K 17 l&n 

Loss due to strikes.. U 10 d 

Jj 0 .ss due to temporary shut¬ 
downs. K 10 

Loss of earnings by idle 

time.. ... U 8 

Loss oti material,' sc of.. . U 12 in 

Machine rates U 3 c 

Make-and-sell polK V . U 2 

Maintcnancte Department . T 5 

Market price* and purchases U 11 li 

Markets, Location to . D 4 a 

Material in jtrocess .[J 19 

Material lists.T 7 e 

McUi^allosses,ustjf . U 12 m 

Maximum and minimum 

stock. U u c&d 

Medical examinations. K 7 

Method changes . K 4 

Misfits in labor . U 10 d 

Monthly record of em¬ 
ployees. K 8 

Nameofconcern . D 3 

New employees hired dur¬ 
ing strike. K 17 j 

Number of accidents.K 20 

Number of employees, by 

months. K 8 

Numbering of equipment... T 3 


OJicespace . *... T 2 h • 

Oi)ej^ting space .T 2 h 

Organization chart .K 1 

Organization, Form of .D 3 a 

Organization write-up. K 3 

Outgoing prodru^ts . D 4 a 

Overtime. K 

Overtime, frequency. K 14 

Participation by workers. .. K 16 

Personnel Department .... K 19 

Personnel records .K 6 

Piece work.K 13 

Planning function . U 4 

Plant paper.K 21 in 

Plants in various Un'otions .. K 4 b 

Policy on manufacturing for 

st-ock.U 2 

Power .T 2 i 

Prevention of aciidoiits . . . K 20 

Prices, siandardizatwn . . . . D 13 d 

IVoduct design .T 7 

Production, increase and de~ 

crexise .U 10 • 

Production standards. K 13& 9 

Progressive budget.U 1 

Purchases.U 11 

Quality Campaign. U 16 j 

Quits followed up. K 11 

Raw material, Delivery of _ U 11 o 

Records of rejections. U 17 f 

Record of tools available... U 5 f 

Record of vendors . U 11 1 

Reme^lics for seasonal fluc¬ 
tuations . K 8 

Remedy of damages by 

workers. U 16 h 

Repair record.T 3a 

ReMdeni managers . K 4 b 

Responsibility for condi¬ 
tion of tools. T 6d 

Research Department. K 5 

Rest and recreation. K 21 h&i 

Restroom. K 21 g 

Restaurant. K 21 f 

Results of safety function.., K 20 f 
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Index to Questionnaire—C onJtnueci 


Safety function. K 20 c 

Sale prices, standardization.. D 13 d 
Savings from maintenance.. T 5 
Savings from standardiza¬ 
tion of equipment. T 4 a 

Savings from standard meth¬ 
ods. .. T 6 h 

Schedule. U 4b 

Seasonal fluctuations. K 8 & D 9 

Settlement of strikes. K 17 n 

Shifts. K 14 

Shop representation. K 16 

Sizes, Standardization . D 13 a 

Stalled vs. unskilled l<d>or _ U 9 i 

Shde rules or charts. T 4 e 

Specificationsforequipment, T 4 
■ Specification for product... T 7 c 

Sprinklers . T 2 j 

Standardization of cost data .. D 13 c 
Standardization of equip- T 4 & 

ment. D 13 a 

Standardization of perform¬ 
ance. U 4 

Standardization of Product. T 7 
Stxmdardizaiion of sale prices D 13 d 
Standard production com¬ 
pared with performance.. U 9 
Standardization of tools.... T 5 
Standardization of wages .... D 13 b 

Stock receipts. U 12 

Stock records. U 12 

Storage conditions. U 13 

Suggestions. K 21 k&l 

Stoppages. K 18 

Storage space . T 2 h 

Strikes. K 17 

Taskwork. K 13 

Temporary shut-down. K 10 

Tests of applicants. K 7 


Timecard. U 6 

Time lost through accidents, K 20 d 

Time study.U 4 e&f 

Toilet facilities.K 21 d 

Tools standardized.T 5 

Trade Association.T 1 

Training of incompetent 

workers.K 9 

Transfers.K 9 

Transportation.U 14 

Turnover . U 11 p 

Types, Standardization.... D 13 a 

Understudies, policy regard¬ 
ing. K 2 

Union agreement on ap¬ 
prentices.K 15 

Union wage scale.K 13 

Unit of comparison. C 3 

Unskilled vs. skiUed labor _ U 9 i 

Unused material.U 11 n 

Value of stores and daily 

output. U 12 

Variety of products.D 8 & 

T 7 

Vendors, record of. U 11 1 

Wage scale. K 13 

Wages, standardization .D 13 b 

Waste (see also “Causes” 
and “Loss due to”) . . . . C 2 

Welfare Work.K 21 

Workers, Classification of...V 9 g 
Workers’ efficiency, basis for 

estimating . U 10 

Workers, production stand¬ 
ards for .U 9f 

Workers’ qualification record, U 9 k 
Workers, Sidfling .U 9 h 
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GUIDE QUESTIONS FOR FIELD WORKERS * 

QueiUons in itnlios hare been added to Aie ori^nal Queationnaire. 

D. DeecriptiTe 

1. Date of Report. 

2. Type of Industry. 

As classified for inTcstigation. 

3. Name of Concern. 

(o) Conducted as corporation, firm, or indiiidwU. 

(b) Date of beginning business. 

(c) Date of incorporation. 

4. Address. 

(o) Is plant well located as to: 

(1) Incoming raw material and supplies? 

(2) Outgoing product to be marketed? 

(3) Desirable grades and sujftcimt supply of labor? 

5. Where are the General Executive Olliees? 

0. liocation of Plant or Plants and when was each Established? 

7. Class of Work—contractual, repetitive or continuous. 

8. What are the Products Manufactured? 

List in sufficient detail to show any variance in type with reference to proci ss or 
secure catalogue to support any generalization. 

(a) To what extent have you advanced the trade or art, as to: 

(1) Increased yield of finished product? 

(2) Increase in per-worker production? 

(3) Reduction of hard manual labor? 

(4) Safety of operation? 

(5) Improved quality of product? 

(6) Decreased maintenance costs? 

(7) After allowance for investment charges, what would you estimate as 

the net economy? 

(b) What patent protection is enjoyed, and when do existing patents expire? 

(c) Wh.it part, if any, of business is for export? 

(d) Briefly describe competitive conditions existing. 

(e) About what percentage of your trade’s total output do you produce? 
if) Arc sale-prices and terms uniform to all customers? 

(g) After a proper return on invested capital, do returns provide means for 
reasonable expansion; has this condition changed since the beginning of 
the War? 

9. What has been the Volume of Business for 1918,1919,1920? 

State in months, both in units of product and in money value. 

(a) Is work seasonal? 

(1) What month is busy season? 

(2) What month is duU season? 

(3) Exjilain the seasonal feature. 

(4) What effort is made to overcome seasoiud Jluetuations? 

(5) Is work taken at less (or no) j/rofit during slack season to keep organization 

together? 

10. What was their Manufacturing Capacity in 1918,1919 and 1920? 

State in units of product. 
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D. Descriptive (Cent.) 

11. What is the Total Investment in Plant? 

12. What Percentage is Required on Investment to Preserve Total Investment? 

13. What activities are they chiefly interested inf 

(а) Standardization of types and sizes? 

(б) Standardization of wages for identical jobs? 

(c) Standardization of cost data? 

(d) Standardization of sale prices? 

14. Have they estahlished any plan to scale wages according to flvdualing jiriccs OJid 

living costs? 


K. Organization. 

]. Is there a Chart of Organization? 

(a) When was it j)ret)ared? 

(h) Do means or rcsporisibilil.y exist to keep il, up? 

(r) Is it kept up-to-date? 

2. Is Organization Huilt iij) Functionally or around Individuals? 

(a) What is imlicy with nferenre to vndirslndies? 

(b) Arc understudies trained for minor eecrutivc functions, and arc latter fitted by 

j/romotion from tmly of workers.' 

3. Is there an Organization Write-up? 

Are the duties of each unit function or member of the organization contained in 
writing? 

4. Are there Standard Written Instructions as to How mcli Function is to he Performed? 

(a) How are method cimnyes authorized and foUnuml up? 

(b) If corporation has fdants in various locations, how are, they co-ordinated with 

Home Oflice—including appointment and suiiervision of rcsule.nt matmgers? 
r>. Is there a Research Department? 

6. Arc Personnel Records Maintained? 

(a) Are they kept up progressively its to quality and quantity production of the 

worker? 

7. What is the Procedure of Employment? 

(rt) Is any evidence of ability required on hiring, as O.K. of foreman, medical 
examination or investigated references? 

(b) How is worker introduced to job? 

(e) Is definite policy practiced to develop each worker systematically? 

(1) Vacancies filled by promotion, so as to recruit mainly for lowest posi¬ 

tions? 

(2) What effort is made to develop worker’s versatility or all-around trade 

skill? 

(d) Is worker trained under competent functional instructors as to best method 
of performing work? 

(1) Are they trained in separate shop, or regular shop? 

(2) Are definite assignments furnished by iiLstructors? 

8. How many Employees are on Payroll, by Months, for Years 1918, 1919 and 1920? 
Secure in sufficient detail to derive relative quantitative values of unemployment. 

(o) What efforts arc being made to overcome seasonal fluctuation? 
t6) How many foremen employed? 

(1) At present? 

(2) In normal times? 
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K. Organization (Coni.) 

(c) Same aa next above but as to “ men employed 

Proportion of foremen to workers is Useful if obtained for several plants in 
same industry. 

9. Are Records of Discharges and Layoff's kept and Tabulated by Causes? 

(a) What is the amount due to 

1. Incompetence? 

2. Temperament? 

3. Physical condition? 

4. Lack of work? 

5. Wages? 

(h) Are incompetent workers given training or tried at other work before dis- 
chiirging? 

10. Practice of Teinfjorary Shutdowns. 

For what reasons? 

1. Inventory. 

2. Wage agreements. 

3. Recause of unbalanced production. 

4. Fluctuations in volume of business. 

5. Other causes. 

(hi f l.iw many employees were affected by each? 

(ri For what period of time? 

[il) What was the loss in output and money value thereof during the period of 
shutdown? 

11 .Are (Juits Followed up and Investigated? 

{il l State number of quits due to different causes during 1918, 1919 and 1920 
ic-spectively (home conditions, working conditions, availability of plant, 
etc.^ 

(h) If iiguri'S are not available list causes according to relative order of importance. 

12. What was Labor Turnover for 1918, 1919 and 1920? 

(o) How is it figured? 

(/)) What proportion of new employees made good? 

(c) Has effect of labor turnover on production and cost been determined? 

13. How is Wage Scale Determined? 

(а) Is it based on 

1. Union scale? 

2. Competitive labor market? 

3. Arbitration or agreement? 

4. Living costs? 

(б) What is the overtime rate in production to day rate? 

(c) Are workers paid day rates or on basis of piece work' task and bonus or other 

forms of financial incentives? 

(d) If piece work or bonus how is rate determined? 

(e) Are there production standards for day work, whereby relative performance of 

workers is determined? 

14. What are the Hours of Labor per Day and Week? 

(а) How or by whom determined? 

(б) How many shifts? 

(c) Arc any productive workers regularly given overtime? 

(d) Estimate overtime in man-hours per month for productive work. 
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K. Organization (Cord.) 

ir>. Is SIiop Open, Non-union, or Union? 

(a) It Union, what is agreomeift with reference to apprentices? 

10. Is there any Form of Shop Ilcpresentation? 

(a) By whom initiated and why? 

(b) State plans. 

(c) When was it instituted? 

(d) What are extent of powers? 

(e) What are comments of the management as to the effectiveness? 

17. During the Past Five Years what laibor Difficulties have been Experienced Due to 

Strikes and Ixjckouts? Obtain the following information in each case: 

(a) Date on which strike or lockout occurred. 

(b) Date ended. 

(c) Cause. 

(d) Length of time previous to strike or lockout in which production was affecte<l. 

(e) Length of time subsequent to strike or lockout before jjroduction return to 

normal. 

(/) In what departments did .strike or lockout occur? 

(g) How many employees in these departments were affected? 

(A) How many employees in these departments remained in? 

(i) How many employees in other departments were laid off due to lack of work? 

(j) How many new employees were employed during strike? 

(k) What was the average labor force during strikes or lockouts compared with 

that preceding it? 

(i) What was the loss of production during strike or lockout, measured in units 
of product or assemblies? 

(to) What was the property loss, if any? 

(n) How settled? 

18. What Had Been the History of Lal)or Difficulties Due to Stop]>ages (Unsanction<'d 

Strikes)? 

(a) Date on which stoppage occurred. 

(b) Date ended. 

(c) Cause. 

(d) In what sections did stoppage occur? 

(c) How many employees in these departments were affected? 

(/) How many employees in other sections were laid off owing to lack of work? 

(g) What was the loss of production during a(«pi)age, measured in units of product 

or assemblies? 

(h) How settled? 

10. Is Personnel Function Headed Up? 

20. What is the Cost per Year Chargeable to Accidents? (As measured in hospital 
charges, compensation insurance and damages aw.arded and wages paid during 
incapacity.) 

(a) What was the total number of accidents of every nature for years 1918, 1919 
and 1920? 

(i>) How many were fatal? 

(c) How many of serious permanent nature? 

(d) What was the average time lost through incapacity? 

(e) Is there a definite safety function and how does it operate? 

(/) What results are accomplished? 

(g) Are Accidents closely followed up in homes and hospitals? 
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E. Organization {Coni.) 

(A) Are efforts made to place permanently or temporarily disabled workers on 
suitable jobs? * 

(i) What reduction in insurance rate has been accomplished during 1918, 1919 
and 1920, by accident prevention measures? 

21. What is the Percentage of the Payroll Expended in So-called Welfare Work? 

(a) Is there a Welfare Department, and if so, its scope? 

(5) What Welfare Work has been attempted and discontinued, and why?" 

(c) What are the locker facilities? 

(d) What are the toilet facilities? 

(c) Is there a Benefit Association? 

(/) Is there a restaurant for employees? 

{g) Are there rest rooms? 

(A) Are there rest periods? 

H) Are there recreation rooms? 

(j/ Is provision made for investigation and betterment of unfair conditions? 

(fc) To what extent do workers make suggestions and through what chamiels? 

(l) To what extent do operatives benefit by suggestion? 

(m) Is there a plant paper? 


T. Technical 

1. In what W-tv does the Plant Management Enter into Organized Relationship? 

(o) With its industry? 

(b) With similar industries? 

(c) Wiuh inter-dependent industries? 

2. Is there a Layout of Plant? 

(a) Is it for insurance purposes only? 

(b) Does it show the various departments, machines and work places? 

(c) Does it show flow of materials or work? 

(d) When was it made? 

(e) Is it kept up to date? 

(/) What means or responsibility exist to keep it up to date? 

(g) Are changes in layout instituted by recommendation of foreman or as a 
result of staff study? 

(A) Square feel of floor epace. 

(1) Operating. 

{S) Storage. 

(S) AdminUlrative (office). 

(i) Describe source of power — Water/ Steam/ 

(I) Manufactured. 

(ft) Purchased, 

U) Are automatic sprinklers in operation/ 

3. Is there an Equipment Inventory? 

(a) Is record of repairs, replacements and depreciation of individual machines or 
groups made and maintained? 

(c) Is each piece of equipment numbered? 

(c) Is inventory kept up to date? 

4. Are there Standard Specifications for Equipment for the Various Operations? 

(o) Give results of savings due to standwdization of equipmentw • 
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' T. Technical (Coni.) 

(b) Have there been important changes in equipment, machinery and tools, 

during the last twenty'years, which have improved efficiency in your 
industry? If so, state in a general way what these changes were. 

(c) It special machinery and equipment have been developed, what savings have 

resulted? 

(<i) If automatic or semi-automatic equipment has been installed, what savings 
' have resulted? 

(e) Are there slide rules or charts covering speeds and feeds? 

5. Is there a Separate Maintenance Department? 

(a) To whom is it subordinated? 

(1>) Is equipment maintained on a basis of periodic inspection and repair? 

(c) What savings have resulted by this? 

6. Are Tools Standardized? 

(o) Are drawings or gages used? 

(b) Who is responsible for design of or standards for tools? 

(c) Is there a department for making tools? 

(d) Who grinds and sharpens tools or is responsible for their condition for use? 

(c) Is tool room well equipped? 

if) Is tool room neat, orderly and under effective control as to tools, in apd out? 

(g) Does any conscious relationship exist between the quantity of tools and the 

machine equipment? 

(/») What savings have been accomplished through standard methods? 

7 Product Design and Standardization. 

The intent of these questions is to suggest means to develop fully the lack of 
standardization of designs and the evils incidental thereto. TTiis is an 
important feature, and should be developed as much in detail as possible. 
Give separate answers on product according to division stated in answer to 
question D-8. 

(а) State the number of designs or models of product. Show the effect of this 

variety upon scale of production. Obtain data showing average size of 
manufacturing lot. 

(б) Is there a Designing or Kngineering Department? 

(c) Are specifications of product a matter of record? 

(d) Are there drawings covering all products? 

(c) Are there material lists covering all products? 

(f) Are parts covered by single drawings or several parts grouped in one drawing? 

ig) Arc stock parts entering into manufactured products standardized? (Screws, 

bolts, nuts, etc., in metal trades; sewings and findings in shoe and clothing 
trade; inks, glue, bindings, sundries in printing, etc.) 

(h) Arc products of different construction or similar construction, with small 

variation? 

(i) Are similarly constructed products made of different quality or grade of 

materials? 

(j) To what extent is change of design due to following: 

1. Customer? 

2. Designing or Engineering Department? 

3. Sales management? 

(fc) Are manufactured parts interchangeable? 

(l) List in groups the manufactured products sold or used for the same purpose. 

(m) Number of types or styles made. 
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T. Technical (Coni.) 

(n) Average number of types added per year 1912-20 inclusive. ' 

(o) Average number of types discontinued par year 1912-20 inclusive. 

8. To what Extent are Various Operations Standardized: 

(o) As to “ work content ”? 

(b) As to work places and their arrangement? 

9. Arc Motion-sequences for each Operation Standardized? 


U. Utilization 

1. is any lOlTort made to Establish a Progressive Budget? The extent to w’hich a con¬ 

scious effort is made to relate anticipations of finance, sales and labor conditions 
with production. 

(«) Is the normal capacity known in hours and product and is there a standardized 
overhead? 

(b) la anticipated business compared with normal? (The difference showing 

anticipated gain or loss.) 

(c) Is money value of manufactured product inventory based on actual cost, 

standard cost or selling price? 

2. Is Policy to Makc-and-sell or Sell-and-make? In so far as possible secure data 

whereby advantages and disadvantages are imrtrayed. 

3. Is there any Record of Idle Machine Time? 

(o) is it computed in money-hours or man-hours? 

(b) If so, ontain idle time data for following: 

1. Awaiting work. 

2. Awaiting worker. 

3. Awaiting material. 

4. Awaiting tools. 

5. Itejiairs. 

6. Lack of work. 

(c) Have machine rates been determined and if so, how? Do you use these as a 

guide in fixing selhng price, particularly to secure business in dull times? 

(d) Give amount and percentages of idle time, by months, for years 1918, 1919 

ai d 1:120, commenting on causes of peaks and depressions. 

(«) State total cost of idle time in 1918, 1919 and 1920. 

4. Is Planning Function Centralized? 

(o) Is product manufactured on individual order, a group of orders, or in quan¬ 
tities? 

(b) If wholly or partly in stock quantities, are quantities determined on a maxi¬ 

mum or minimum stock record or a period schedule? 

(c) How far ahead is work planned? 

(d) Are standards of performance available from which work is planned? 

(«) Are performance standards superficial or based on study? 

(J) Do performance standards show: 

1. Set up times? 

2. Production per hour? 

3. Elements from which built up? 

(g) Are there charts or sheets showing the various operations, their sequence, and 

the equipment to be used? 

(h) Do these charts show alternatives? 

(t) Are there written standard instructions for each operation? . 
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tr. utilization (Coni.) 

(j) Are production instructions in form of drawings, language, or both? 

(k) Are there records showing stock on hand and available? 

5. Are Assignments made with Rrference to Worker or Work Place? 

(a) If worker, how is machine or work place capacity controlled? 

(b) If work place, how is productive time of worker controlled? 

(c) Arc the following records maintained: 

1. Work ahead of worker or work place, for which materials, tools and 

facilities are on hand and in readiness? 

2. Workers’ reports on lots or jobs? 

(d) Who makes tool assignments? 

(e) Are tools assigned to standardized work places? 

(J) Is there a record of tools not in use or available? 

6. Is there a Time Card for each Worker, each Job, each Day? 

(a) Is it made out in advance and by whom? 

(h) Do clerks visit work places to obtain time? 

(c) Do tickets or time cards show elapsed time? 

(d) Is time determined by time stamp? 

(e) Do tickets or time cards show number of pieces completed? 

(/) What is the authority for issue of materials? 

(g) How is material issued to work place? 

(A) Is movement of material to work place controlled by platming department? 

7. Are Cost Methods " Tied in ” with Financial Books? 

(a) Are costs figured on 

1. Each job or lot? 

, 2. On general overall averages or trial jobs? 

3. By combining unit standards of operation or assembly? 

4. By what method? 

(h) Are material cost® figured on 

1. Purchase price? 

2. Average purchase price? 

3. Standard price? 

4. Market price? 

(c) To whom are production costs made available? 

(d) Are Superintendents or Foremen held responsible for costs in their depart¬ 

ment? 

8. Is there any Record of Idle Workers’ Time? 

(а) Is it computed in money or man-hours? 

(б) Are causes shown? 

1. Awaiting work? 

. 2. Awaiting tools? 

3. Awaiting materials? 

4. Personal necessities? 

5. Awaiting machine repairs? 

(c) State available figures for 1918,1919 and 1920. 

(d) Has any analysis been made as to relative proportion of causes? If so, give 

analysis. 

(e) Give loss of earnings of employees, caused by idle time. 

As to Average Mechanic: 

(1) Per cent of toial year he works! 

(2^ Per cent of total year idle through lack of work! 
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n. ITtiUzation {Coni.) 

(3) Per cent of total year idle through other causes than lack of foorkf 

(4) Are these figures taken from actual mcords or from memory f 

9. Is any Attempt Made to Compare Production Performance with Production 
Standards? Give comparative factors, if obtainable. 

(a) With reference to job. 

(b) With reference to worker. 

(c) With reference to department or grouj). 

(d) With reference to equipment. 

(c) What is the procedure when an operative or a group of operatives deliver 
less than standard production? 

(f) Are definite production standards (for worker to attain each day) provided for 

various kinds of work! 

(g) Are workers classified by rdative capacity for various jobs? 

(h) Are they shifted according to their dassificalionsf 

(i) How far is labor classified between “ skilled ” and “ unskilled ” to avoid paying 

farmer far doing latter warkt 

(j) What Record of Foreman’s Qualifications, and haw utilized? 

(k) What Record of Workers’ Qualificaiions, and how utilized? 

10. Has Production per Man-Hour Increased or Decreased Since 1914, and How Much? 

(а) 'Taking 1912 labor as 100% efilcient, give efficiency since 1012-13-14-16-16- 

17-18-19-20. 

(б) last three chief causes in order of importance for increase or decrease of workers 

efio-icncy. 

(c) Has there been marked change in efficiency since middle of 19207 

(d) (1) Haw great? 

(2; What cause is attributed? 

(e) What is degree of labor waste? 

(1) Actual loss of time, as idle time—"out of a jab ’’? 

(2) Labor waste while actually employed? 

(a) Deliberate curtailment of production? 

(i») Misfits and no actual means for measuring " actual output ’’ 
against “ production standards ’’? 

(c) Skilled labor doing unskilled work? 

(3) Labor troubles (strikes, lockouts, etc.)? 

11. Do All Purchases Clear Through a Purchasing Agent?—Give answer in detail with 

all exceptions. 

(а) Are all expenditures covered by proper authorization? 

(б) Who is responsible for quantities purchased? 

(c) Are quantities based on maximum and minimum stocks? 

(d) How are these maximum and minimum quantities determined? 

(e) Are unstandardized materials purchased in relation to any production sched¬ 

ule? 

(f) What bearing does current market price have on quantities purchased? 

(g) Who is responsible for quality or grade of material purchased? 

(h) Are purchases made to conform with definite specifications or with certain 

tests? 

(t) Is test or examination made on receipt of material? 

(j) Wliat co-ordination exists between purchasing and planning function as to 
time required or allowed to secure materials? 
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{k) What method is used iu following up purchases to secure delivery within the 
y)re 8 cribed time? ^ 

(/) What records arc maintained of vendors, prices and quotations? 

(w) Estiimile from stores record in tenns of money or units of quantity, the pro¬ 
portion of material not issued within six months and over a year. 

(n) To what extent are storokec])er 8 permitted to order? 

(o) Average days required for delivery of raw maleriah. 

(p) What IS material tur7iov<r: 

(1) Times p<r year? 

(2) From Recnmig to Shipping? 

( 7 ) State resjM;elive quantities and values of chief items comprising 60 to 90 i>er cent 
of total material purchases, distinguishing direct and indirect maUr-iah 

12. What Control Kxists of Stock Keceipts, Issues and Keturns? 

(o) How rriany stock records are maintained? 

(b) What is their character? 

(c) Where kej)t? 

(d) How arc quantities in stoctk as(!ertained? 

(c) How are quantities in stock verified? 

if) What are the diiTerence between record and actual count? 

ig) How are tliese differenccif; adjusted? 

(h) For what work period are stocks kcfd. on hand*'’ 

(i) How does value of stores on hand compare with value of daily output? 

O') What control exists of “ dead ” stock (stores, finished product, finished 
parts)? 

, (A) How is dead stock disj)osed of? 

(/) J‘]stimate loss diic to dead stock over three years’ })oriod. 

(ni) What is loss on mateHals used? 

(1) Measured or weighed. 

(2) Unaccounted for. 

13. What are Material Storage Conditions?—To be answered with reference to raw 

mat.erials, finished parts, finished products, and processed material. 

(a) Where are storerooms located with reference to production departments? 

(A) Are storerooms neat and orderly? 

(c) Is material stored on floor, racks, fixed or movable containers? 

id) Is the material in the storerooms arranged or indexed so as to be quickly found? 

14. What Tyjie of Internal Transportation Exists? Explain in detail for different 

materials. 

(o) Narrow gage trucks. 

(fc) Lift trucks. 

(c) Wheel trucks. 

(d) Tote boxes. 

(e) Movable racks. 

if) Human arms. 

ig) What means are irrovidedfor material transfiortaiionf 

ih) To what extent are gravity4rans]>ort devices used? 

ii) Describe railway and side-track facilities. 

ij) What degree of co-operation by railroad re^rresenUitives, as to car-placing and 

demurrage? 

ik) Is any local organization ie.g. Board of Trade) active in obtaining improvements 

in transport service? 
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U. Utilization {Coni.) 

15. Is Raw Material Subjected to Examination or Ti-st on Heccii)t? 

(a) By whom arc the tests made? 

(5) How are requirements determined? 

(c) What is the percentage of rejections? 

(d) What saving may be traced to these? 
lf>. Is Inspection of Work in Process Made? 

(o) At what states or after what operations? 

(fc) Is there a separate iiisi>ection d€>i>artnien(, tliat determines ins|)cction stand¬ 
ards? If not, how arc they determined? 

(c) Who inspects proccs.sed material? 

(d) To whom are the inspectors responsible? 

(c) Do prints exist showing limits and tolcranires? 
if) Arc instructions to worker written or oral? 

(g) Who instructs worker regarding quality or workman.ship? 

(A) Are operatives required to remedy damages without compensation? 

O' Is any record kept of kind and (juantily of rejections? 

0) Evaluate rejections in money and percentage of outi>ut, if possible. 

(k) Have any quality camiiaigns been conducted? If so, describe and give results. 

17. IIov is Finished Product Inspected? 

(a) By whom? 

(b) To whom is inspector responsible? 

(c) Who determines standards and tolerances? 

(d) Are wr'ttcn specifications furnished or available or are they oral? 

(c) How arc rejections replaced or rcjiaired? 

(/f Is any record kept of kind and ijuantity of rejections? 

(g) Evaluate rejections in money and liercentagc of total output, if possible. 

18. What is the Amount and Character of the Inspection Equipment? 

(a) To what extent is it used? 

(6) When was it first used? 

(c) If possible, get data or estimate of the .savings elTected in cases where inspec¬ 
tion equipment lias been put to use. 

19. Amount of Maternal in Procemn {Lbs. and .^) Estimated? 

C. Conclusions 

1. Arc Generally Accepted Economic Laws Violated? 

(a) Give examples. 

(A) What is effect of these violations? 

2. In the Opinion of the Officer Interviewed what are the Most Im|K)rtant Causes of 

Waste in this Business or Industry? 

3. In General Cost Comparisons what Unit of Comparison is Used? 
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CHAPTER V 


THE BUILDING INDUSTRY 

By Sanford E. Thompson 

The critical condition of the building industry following the war— 
he shortage of housing, the lack of now construction—has been due 
u'imarily to high costs of construction. Neithci’ the workman nor the 
lapitalist can afford to buy at prices two and a half times above their 
ormer level. 

This report, however, is not eoncerned with those tiunporary con- 
litions, which arc partially righting themselves as costs are being reduced, 
jxcept as tln'v tend to emphasize the fundamental principles. The facts 
)r value are those whicdi bring out the causes of waste that arc continu- 
)usly resulting in irregular employment, dissatisfaction, and unnecessarily 
ligh costs. It is by studies of such facts—it. is through the tracing of 
lindranccs due to ineffective management or to labor conditions—that 
he means for correcting can be found and put into effect. * 

Greater co-operation between the workmen and the employers is an 
ibsolute essential. This co-operation must be attained before we can 
ipproach the elimin.ation of labor difficulties. Such co-operation, how- 
;ver, is impossible without the removal of causes of friction and the work- 
ng out of plans to this end. 

Primary Causes of Waste.—The chief sources of waste in the building 
ndustry are as follows: 

/. Irregular Employment. —The building trade workman, as shown by actual records, 

3 busy on the average about 190 days in the year, or two-thirds of his time. The 
leasonal nature of employment in the building industry is shown in Figure 9, jiage 63. 

4 few contractors, individually or associated, arc attacking this problem with effective 
esults. The public also must be educated to the need of a sensible distribution through 
the year of its construction demands and requirements. Idleness, however, is not due 
mtirely to seasonal demands; strikes and lockouts are appreciable causes. 

II. Inefficient Management. —Haphazard management in planning and controlling 
work and lack of standards, which often double the labor cost, characterize most con¬ 
struction imdertakings. Here, again, a few builders, recognizing the waste in money 
ind man power, are adopting methods that approach modern factory management. 

III. Wasteful Labor Regulations. —Union regulations in the past have produced 
inormous losses through direct or indirect restriction of output. Workmen and con¬ 
tactors, however, are beginning to appreciate—the men often before the employers— 
;hat reduced output reacts in tremendous fashion upon themselves. 
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Secondary Causes of Waste.—Customs or comiitions prevailing 
tlirougliout tlio industry ans secondary sources of wiiste. In some con¬ 
struction trade's accidents involve lossees up to lO^’t’i of the labor cost 
in addition t,o llie liuman loss of lives and energy. The average loss, 
computed fi'oni inseuance statistics, is about. 2\% of labor cost. Here 
also certain coidratd.ors have found it possible t.o cut their accidents in 
half through special ellorts. 

Anot.her of tlnese secondary causes is poorly designed equipment which 
fniquently retards construction in an extensive; degree and permits waste 
of materials. 

Extent of the Building Industry.—Building, including all trades and 
cemimeen labeei' inciele'iital to it, contributes tee the wealth eif the nation 


more t.han .|:'!,()()l),0()0,(M)() per year, this estimate being based on reports 
issued by the B. W. Doelge (Company. This figure eloes not incluele repair 
anel nuseaillane'ems work, whiedi would swe-ll the teetal by a large percent- 



age. Yearly averages for the past six 
>(;a.rs show that the activities of t.he 
industry are ex|)ended u])on 


Re.sidcalial buildings.32% 

Industrial buildings . 18% 

Miscellaneous. 50% 


It is c.stimal.ed from the last issued 
I'nited Stat.es ttensus that some 
3,000,01)0 mechanics and laborers were 
employed in the building indu.stry in 
1920—about. I'/o of all persons em¬ 
ployed in gainful occupations. 

Relative Number of Men in Dif¬ 
ferent Trades.—Percentages of dif¬ 
ferent classes of labor in the building 
trades are shown in Pigure 1. Tho.se 
percent,ages include both union and 
non-union workers. 

Peculiarities of the Building In¬ 
dustry.—Unlike manufact uring opera¬ 
tions each building project requires 
special work, both architectural and 
structural. Buildings are erected for 
numerous purposes and designs are 


tempered to suit the fancy of archi¬ 


tects and owners. Each building, therefore, may be compared to a 
special order with new specifications going through a factory. Yet this 
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variety can scarcely be termed uneconomic or wasteful since from, the 
irtistic viewpoint the extra expense of diversity of architecture and. 
ypcs of construction is warranted. Stjyidardizatiou in housing has 
seen attempted, but the field is very limited. Standardization of 
^articular details of con.struction has been successful and has resulted 
n appreciable saving. 

Another striking fact about the building industry is that inasmuch 
IS small buildings nicjuire so little capital or credit, and apj)arcntly so 
itllc technical ability, the field is full of small contractors, many of whom 
Dperate for a few yeiirs and then fail. In (dcvcland, Ohio, for example, 
)ut of 4,000 contiactors jrerhaps not more than 400 are needed. From 
those small firms the range runs up to the highly eapitalized company 
with yriarly bu.sinc.ss in the millions, cmplojiug thousands of workers 
and having a trained technical organization. 

The Cost-plus Contract, -'riie ordinary foini of hmij) sum contract 
places on the contractor the entire burden of minor defects in contract 
or jilans and also other hindrances over which he has no control. The 
quest,ion of “ extras ” is also a constant source of dis,agreement. 

'I'hc imst-phis contract develoi)(-d during the past Iwwity years takes 
away a part of the element of lisk from the contractor. This form of 
r.ontract was largely utilized during (he war. Although its use incretrsed 
the expense, it un<iuestionably assisted gr<>a,tly in prosecuting the war 
with vigor. 

The lump sum contnud sei ves to insure the owner against unauthorized 
expenditures beyond what h.as been planned for. 'I'hc burden being on 
the c(ie(factor, he natiu'ally (jxorcises si)ocial care and skill in tlic prepa¬ 
ration of his estimates and also in providing a means to keep within his 
estimates. 

With tlu! oi'dinary cosf-j)lus conti-act the greater the cost, the greater 
the profit to the builder, while, the burden of expense is thrown on the 
owner. The buikUn-, therefore, must la* of extraordinarily high ability 
and handle the work from a prof(!Ssional standpoint rather than to got 
what ho can. Provision in the contract foi’ incentives for reduction of 
cost and time may remove many of ( he uncertainties of the owner. 

Abnormal Conditions Today ^Shortage of Housing.—Certain striking 
features in the situation today, which may be considered briefly at this 
point, arc more or less temporary in nature, and are t,o be charged to the 
abnormal conditions ctiused by the war. 

'The outstanding fact in the building industry during recent months 
has been the lack of work. The loss in wages at present from this 
cause probably amounts to half a billion dollars per vear. 

In Figure 2 the valurrs of the various classes of construction work for 
the entire country from 1915 to 1921, are represented as percentages of 
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1915 values. Actual footage constracted is represented also. It will be 
noted that .while the value of production in succeeding years greatly 
exceeded the 1915 figures, the square footage or real measure of value 
approached the 1915 figures in 1918, and the 1921 total estimated on the 
basis of the average for the first months of the year will fall far behind 
1915. The increase in the unit cost per square foot is indicated by the 
difference between the curve and the height of the various columns. The 
total shortage of housing in 1921 is indicated in the lower curve of Figure 
2, and amounts to 53% of the total footage constructed in 1915. To 
this percentage must be added, if we consider the footage constructed in 



Fio, 2.—Per Cent of Construetion Work in Various Classes for the Entire Country 
1915 to 1921 Based on 1915 as 100 Per Cent. 


1915 as equal to the requirements of that year, 7^% which represents the 
increment required to cover the increase in population. Figure 3 repre¬ 
sents the housing shortage existing in the city of Philadelphia. 

The need for building is most evident. The costs are so high, however, 
that the householder cannot afford to buy, nor can the banker loan 
money because of the danger of loss through the inevitable fall in prices. 

Abnormal Cost of Financing.—The high cost of labor and materials 
in 1920 and 1921 prohibited bankers from loaning money on ordinary 
building and dwelling-house construction. They reasoned, and correctly, 
that the price of materials and labor would drop so that buildings erected 
at a later date would cost less, thus causing a fall in the selling prices. 
Added to this have been the income tax conditions, so that the funds which 
were at one time available for mortgages have been forced into tax-exempt 
securities. Notwithstanding, therefore, the shortage of housing and the 
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need for new construction, the actual work going on has fallen to a rcnfSirk- 
ably small figure and this in turn has been rcflccled in uncniproymcnt. 

In certain cases advaiitage has been tiTkcn of the conditions. The 
Operatives’ Builders Association of one of our large cities, in a pamphlet 
recently published, states that it is generally necessary to pay a mort¬ 
gage broker a commission of from 2 to 5% for placing well secured mort¬ 
gages, while for second mortgages placed with building associations, it 
has become a custom to pay a commission of 5 to 10%. 



Fig. 3. —Philadelphia. Two- and Three-story New Dwelling Permits 1911 to 1920 
Inch, Showing a Shortage of 17,000 Houses on January 1, 1921. 

53,000 permita in years, population increase 350,000 or 35,000 por year. 

Average number people por home in Philadelphia**4.7. 

35,000+4.7*»7447 permita per year. 

Average 1911-1910-6786. 

1917-1920-2515. 

Philadelphia needs a 1921 home building program of 24,000 homes to keep pace with her rateoi 
progress as a "City of Homes." 

Curve reproduced from curve made by Wm. B. Ferguson and W. B. Hays, Consulting Engineers, 
Phila., Pa. 


Again we have the statement of a contractor operating in a Southern 
city: “ With the present rate of 6%, no National Bank is going to take 
business of this character without making a profit. In order to make the 
profit, they must charge a bonus or a commission, which, in both cases, 
is usually 2|% and where they find it possible, they charge both, which 
makes the money cost the borrower not less than 11%. These loans are 
of course on a four months’ basis and the same bonus and commission is 
charged for renewal. The cost to the borrower would bt^ therefore, 

ft • 
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t>%*tor the vise of the money, ))lns tlie Ivoims and coiiunission for tfic 
•original loan* and two renewals at 5'^J, each-- it total of 21% per annum.” 

Inefficiency of Labor. .Mtieh has hetiii said in 1921 of the inefficiency 
of huilding l.ahor during the la.st few years. However, except where 
cITeelivo management with well-defined stiindards has been in operafion, 
tlatre have been similar complaints tlirougliout the country in all indu.s- 
trieif. This iiudficiency Inis been due t,o ;ibnorm;il conditions. Briefly, 
these conditions niiiy be outlined as follows: 

(a) 'rite w';ir nect'Ssitjitcd till'calline into flic ranks of skilled workers and into the 
foreman class men inditteil liy eliaraeler or Itaimnt; for llieir jolis 'I’lie tlemaud ci ii- 
t.mned to cxetaal t.lit' sn]i]ily, resulting ni bidtimg for men and lioost ing of wages. 

(ti) Jteean.st' of tlie nnpreeetienteii tlemand. orgain/.t'd lahoi forced eonecssions not 
only as regards mereast's in wagt's, wlia-li were nsnally just lin'd liy tin' inert'ased cost of 
living, lint also as regards working rides wliieli led in many eases to enrlailmcnt of pro- 
duetion. 9'ln'sjiet'd needed on government work to win tin' war. with the h'ssent'd care 
for cost engendered hy the eost-phis eontraet, resulted in less elfi'ctne oiicration. 
The men naturally lieeanii' aei'iistomed to Itiis ineflieii'iit nn'thod of working and it 
fnrnished in one si'iise a standard for future efforts. 

Bi'ltitivc priiduction (ir Itilnir t'flicit'iicy during the hist. fi'W years, 
biised oil cari'ful estinmtes of eontnictors who have tictimlly reeordeil 
dat:i, is shown by tlu' curve in h'igure 1. 'J'lie increase in wagt's and in *he 
cost of living in Masstiehusetts tire tdso shown. 



Ji’lii 1.— Inerease in t'ost ol biving, Inereast' in Labor Costs, and Decrease in lOtficieney 
of Labor, Using 1914 as a Ihise. 

With the clejvressioii in busiues.s, however, and the lessened demanil 
for all kinds of hibor, the avertige production in all industries is again 
jipiirotiching normal, f't'rttiin contractors are agtiin htising estimates 
on the ius.sum]ition that hibor is normally efficient. The improvement 
is in ivart vine to the weeiling out of misfits in both labor and management. 
'J'he diagram. Figure 5, shows how jobs, sttirted rt'sjtectively in Maj'ch, 
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May and November, 1920, showed increased clficiency of tbe incB, a® 
indicated by saving in cost below the estimate. 


■ it; 


' SAVING ; ? 

OVER-RUN ! 

■ 1 \ ^ 


JOB NO 3 

Cornplefed 4-1-2! j i 

' ^ 

i'll- 

i ; 1 ! ^ 

j 1 JOBNOl: 1 

■ 1:11 

' M ! 

JohsJnrfcd' 

Completed H-2P-20 i 

1 1 

JCP> NO / 

te.i \ 

(jn'plefeti 'O-'P 00 \ 


JO 26 ?0 l'> 10 0 10 16 ' 20 26 JO 

Per Ccni- 


Fin. r». -’IViidency of Labor liincieiicy to Incivuso as the Supply Increases. Jobs Nos. 
1,1! and 3 Similar (’-oncrotc Jolts. 

Job No. 3 btiirtcd in November, 1020, when labor butl lireome plentiful, due to falbiiK off of work 
Ro that ola employees could be utilized 


The Causes of Waste Analyzed.—'The i)rineii)al sources of waste in 
tlio bailding industry, already noted, may be set down specifically ag 
follows; 

1. IrrciiuhtJ < ^iiplvamcnlfdacto: 

1. .Seasonal fluctuations. 

2 . l!ad weather. 

3. Strikes and lockouts. 

II. Inefficieylmanagement: 

1. Failure to furnish continuity of employment. 

2. Failure to plan work in sufficient detail. 

3. l.ack of proper schedules to allow proper coordination of scheduling, pur¬ 

chasing, delivery, with job requirements. 

4. Lack of standards and adequate cost methods as a means of checking pro¬ 

duction. 

5. High labor turnover. 

6 . Failure to use proper amount or type of equipment. 

7. General failure to develop and use a greater amount of mechanical equip¬ 

ment. 

8 . Waste of matenal through careless handling and improper plant operations. 

III. Wasteful iMbor Begulntions: 

1. Requiring skilled men to do work that could be performed by unskilled. 

2. Restricting individual incentive through requiring uniform minimum wages. 

3. T.imiting the number of apprentices. 

4. Excessive reduction of working hours. 

.5. Restricting oiitjiut by prohibiting the use of lalmr-saving devices. 

0 . Jurisdictional regulations. 
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In addition to tliese three main groups, there arc secondary sources 
of waste which arc a result of customs or conditions prevailing throughout 
the industry. This group is as follows: 

1 . Failure of architects to furnish check plans and specifications. 

2. Duplication of labor in estimating and often in designing. 

3. Lastly, accidents which are particularly itn]>ortant in the building industry 
because of the extra-hazardous nature of the work. 


I. IRREGULAR EMPLOYMENT 

Estimated Loss.—The large fluctuations in the number of men employed 
by repre.sentativc contractors, indicating also tlu' great fluctuation in the 
volume of business carried on, are shown in b’igures 6 and 7. An average 
of all of the.se fluctuations is plotted at the bottom of Figure 7. The 
average curve follows in a general way the ijidividual curves and indicates 
the extent of unemployment during the various periods. In normal 
times when a man is relea.sed fiom one job, he .seeks cmploj'ment with 
another contractor. 'J'hc curves, thcieforc, do not necessarily follow the 
employment of any one group of men. It is not unusual for a man to be 
employed by several contractors in a year. ITuemployment due to all 
causes in the building trades in Massachusetts is further shown in Figure 
8. If we assume these figures to be representative of the entire country, 
and if one-half of this unemployment could have been eliminated, the 
value to the Iniilding industry or its wealth to the country w(mld have been 
increased as follow's: 


iDir,. $i0(),oot),ooo 

191C,. 91,000,000 

1917. 113,000,000 

191S. 85,000,000 

1919 . 141,000,000 

1920 . 192,000,000 


Lost Time in Different Trades.—Representative average conditions 
in the building trades in Philadeliihia and vicinity are shown in chart in 
Figure 9. The lost or wasted time exclusive of Sundays, Saturdays, and 
holidays is shown clearly by the heavy black lines, one line for each trade. 
The values also are listed in the table on page 64 and the percentages 
of lost time arc given. 
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! 6a - -Monthly riuotnation. Number ot Mon Kinployed in Buildinfi Trades for 
\ears ]<I14-I01frl!)18-1919-16.20. liRures Taken from Typical Contractors 
liecords. 



Fir. tU;—Monthly Fluctuation of Labor Employed in Building. 



Fia. 6c.—Monthly Fluctuation of Labor Employed in Building Trades. 
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'I'ahi.b'iSiiowino Actual Dayh Worked in Comi-arison with Ekfective Working 
Days I’oskiiilk for Various 'I’radeh 


'rriide 

r 

KITectivc Working 
Days Possible 

Average Days 
Worked 

Per Year 

Per Cent 
of 

Time Lost 

PUisU'wcrs . . 

‘2rA 

170 

33 

Painters. ... 


182 

2H 

Paper IlanKer.s . . 

2:,4 

182 

28 

Plumbers. 

271 i 

2(M) 

26 

Iron Workers . ... 

27 : 1 ; 

I.IO 

4r, 

Bricklayers . . •. 

27,'i 

182 

31 

Stone Masons. 

27.'') 

IS.'l 

33 

Carpenters .. 

2S() 

200 

29 

Electricians ... , . 

2Sb 

210 

23 

Elevator Ojnsti ucturs.. 

2S() 

210 

2:1 

En|?inccrs. 

2 ,so 

2(H) 

21) 

Firemen. 

2K0 

2(10 

29 

I^ithcrs. 

2S0 

100 

32 

Comi>osition Hoofers.. 

2SO 

1S2 

3.5 

Slate and I'lle Hoofers .... 

2SI) 

170 

:i!) 

Sheet Metal Workers . . . 

2S() 

IS.I 

34 

Stone Cutters. 

2.S() 

180 

30 

Asbestos Workers . . . 

2S1 

18;-) 

34 

Gtanite Cutters . 

2sl 

ISO 

;ti> 

Cement FiiuBliers . ... 

2S1 

170 

37 

Plasiert'rs’ lleljaMs . 

2S1 

180 

30 

IliKScrs. 

2SI 

17.5 


Stennifitters. 

2S1 

180 

3(i 

Upholsterers .... 

2SI 

225 

20 

Laborers. . ..' 

2S1 

217 

23 

'V\\e SeUoTs' Ue\\H'rs ' 

2S,‘> 1 

, 200 \ 

20 

TUe Setters . 

'j 2S2 

' 200 

' 20 

Average. 

27.'') 

1 

189 

31 


Saturday lialf-liolidays or full holidays, as tlus case may be, are not included. 


The days at work, by these records, average 189 per year for the vari- 
otis trades. Tlie average of estimates reported to us by various eon- 
tractors is 210 working days per year. These figures are as nearly equal 
as can be expected. Over half of the lost time, it is estimated, is due to 
bad weather and the balance chiefly in waiting for or looking for work. 

Distribution of Lost Time through the Year.—The chart showing 
the average monthly and yearly distribution of bricklayers’ time is shown 
in Figure 10. Note the heavy black lines showing lack of employment 
in the winter months. The difference in the lengths of the months is 
indicated by the jogs at the bottom of the chart. 
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Extreme Example of Labor Turnover.— One man, in the course of 5| 
years, worked for 76 different contractors and was hired 1J38 times. Hjs 
experience was as follows: 

1913— Worked for 9 different contractors, hired 12 times—9 months. 

1914— Worked for 11 different contractors, hired 18 times. 

1915— Worked for 18 different contractors, hired 28 times. 

1916— Worked for 19 different contractors, hired 22 times. 

1917— Worked lor 11 different contractors, liircd 14 times—9 months. ■ 

1920—Worked for 8 different contractors, hired 13 times. 


I'his condition must certainly keep in the mind of a man the thoupiht 
of where the next job will be, and the worry and uncertainty must be 
reflected in his daily output. 


PcsiitlcFffectiveWbrkin^Tjme ofrffrcfiwT/tneLo^f-orWMfrhbfflimmafrd 

I \ Avcn;>ge effective lurking lime j ' _J Cunriags fm Hohdayr 




Fio. —Monthly and Yearly Distribution of Bricklayers’ Time. 

(Representative Average Conditions in Pbiladelpbiu and Vicinity.) 

Contractors have given the effect of labor tui’novor little consideration 
In construction work this is particularly hard to determine, especially 
as the actual percentage of turnover constantly varies as the building 
progress&s and the number of men is increased and then diminished. Men 
quit because of the type of work, risk involved, unfair treatment by fore¬ 
men, and so on. They are discharged because of lack of work, incom¬ 
petence, laziness, Cfiusing trouble, or because better men are available. 
The labor turnover and service record of one contractor, based on an 
average of four years, 1917, 1918, 1919, and 1920, is shown in Figure 11, 
with causes of quitting. This is given more in detail and for each year 
in tabular form in Figure 12. The losses both to employers and to men by 
this enormous turnover are evident. 
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Wfs believe these figures to b(? fiiirly ty))ioal of coiulilions which existed 
4uriiig the yours nieiitioiied. The lower values indicate what may be 
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per cent (luilling, whicli reinesenl.s tlie hugest vvasle factor in lubor^turn- 
ov(>r. It must l)c borne in luiiid llial the laif^e lloatiiid elejncnt found in 
the building industry is a ))roblein which,confronts the contractors, and 
is responsible in part foi' tlie liigh number of resignations shown in column 
16. The contractor’s diicsM resiwnsibilily for men laid ofi' is indicated in 
column 29. 

Lack of Employment Managers.—hlmployment managers are rarely 
employed even upon tlie largest jobs, and “hiring and firing" is at the 
will of the foreman or superintendent, (lood men are lost, through lack of 
sympathy on the part of the foreman, or ill will is often developed in the 
workm.an by the foreman’s lack of tact, in directing the gang. 

Reducing Seasonal Unemployment.- .Ml hough elTorls toward reducing 
seasonal unem|»loymcnt hav(' been local and often s|)asmodical, recent 
developments and conferi'iices have shown t he possibilities of vast iniprovt‘- 
ment. 'Ihe means of bringing about a reduction of seasonal unemiiloy- 
ment may be outlined as follows: 

1 Allowance of a aiiiall margin of prolit for liotli labor and capital during winter 

monllis. 

2 Development of methods of conducting the work in cold weather. 

3. Arrangement of w ork to provide indoor ojierations in cold and stormy weather. 

4. Organi .ation of a clearing house for co onhiiatioii of act ivities. 

5. Increasing the usefulness of employment liureaus. 

b. I'iducating the public. 

Contractors must iirove to the iiublic that they can carry on operations 
during the winter period as economically and substantially as during 
other periods of the year. To do this, contractors, labor, transpoitation, 
and material men in a locality must get together and, after joint study of 
the situation, agree to reduce iirofils anil wages sufficienlly t.o offset the 
increased cost of carrying on work in winter months. Much can be 
developed to improve conditions. Even now concrete w’ork is carried 
on in winter with proper precautions. It is now common practice to use 
a staging enclosed in canvas for bricklayers working in the winter time. 

With such practices in o])eration the contractor can figure on work 
at the same price throughout the year, thus stimulating winter construc¬ 
tion and lessening uiiemploymcnt due to this seasonal feature. 

A plan covering the features outlined above has been presented by 
A. P. Orccnfclder, Chairman of the Committee on Methods, to the 
.4ssociated General (.Contractors of America for consideration. 

A few’ contractors by thorough organization, by developing a sales 
department, and by making a sfiecialty of repair work along with regular 
construction, have found it jiracticable lo maintain an appreciable part 
of their force continually through Ihe year. Most contractors, on the 
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ot.licr hand, pay absolutely no regard to the worker as an individual. 
Mon are taken on as required, and discharged at a minute’s notice. 

A General Bureau for Cleaning Work.—The crying need is for more 
elTcci.ivc coordination of activities. The “ Philadelphia Plan,” developed 
i)y tlic Building Trades Council under the leadership of D. Knickerbacker 
Boyd, advocates the establishment of a central bureau through which 
voluntarily all construction programs in the territory should be cleared, 
including national, state, municipal, and private work. This bureau 
would furnish a means for coordinating activities so that different jobs 
would dovetail in with one another, .and would assist in allocation of materi¬ 
als. A constant labor survey would be one feature of the project, while 
employment buresius would a.ssist in the placing of applicants to the best 
advantage. An important feature of this plan is the stress laid upon the 
education and training of the workmen in the various trades. Such 
education and training results inevitiibly in Increased production 
and increased efficiency. A part of the program has been under way 
since the fall of 1920. 

The education of the public is vital to a sensible distribution of work 
throughout the year. This applies equ.ally to industrial, public, and 
residential constrruction and to houstdiold repairs and maintenance. 
Instead of crowding our main construction work into seven or eight 
months, all that, can be deferred from the busy to the more idle season 
should be so scheduled. Owners making interior repairs or slight addi¬ 
tions should be encouraged to have this work done in the off-peak season. 
Old buildings to be demolished to make room for new ones should be 
torn down in cold weather in advance of the new construction, instead of 
waiting, as is often done, until the new building ought to be under 
way. 

Real estate dealers lease apaiiments usually in October and do all 
redecorating work and repairing at this time. An architect in New York 
City has stated that some 2.5,000 painters and paper-hangers are needed 
during this brief period, while norm.ally only 5,000 men are required. 

With a central bureau, under the auspices of the employers, the work¬ 
men, and the public, these .and many other things would be studied with 
effective results. 

Waste From Strikes and Lockouts.—The strike is one of the great 
economic wastes to be found in the building industry. The waste to the 
men engaged, the contractor, and the public is hard to estimate. 

The major causes of sti-ikes arc occasioned by demands for increase 
in wages, recognition of the union, decrease in working hours, and by 
jurisdictional disputes. 

Incidental to these causes and often .aggravating them are the working 
conditions, while in almost every case the prime factor is the lack of 
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understanding and failure of the employers and the workers to^get 
together. , 

As shown in the table on this page, the luimbor of strikes and lockouts 
occurring in the building trades increased from 275 in 1914 to 442 in 1919, 
an increase of 60%. This increase is accounted for in part by the greater 
demand for labor in 1919, which inevitably makes the requirements of 
workmen more exacting and arbitrary. Of the 1919 figure, 442, only 18 
or 4*/^, are listed as lockouts, so that tlie waste due to lockouts is rclatiilely 
small. 

StJIIKKK AVI) I.orKOOTS IN THE BUILDI.VG InDHSTHT IN THE UNITED STATES 
(liiforiiialioTi from U. S. Iturciiii of Labor Statistics ) 


Strikrx 


lUiildiiig Triult's 

1 

19M* , 

1 

ibi.t 

1910 

1917 

1918 

1919 

(•anifiitm. 

;i.T 

■12 

72 

1 ‘JS 

70 

84 

iMuiabers and tSteanifiltors 

s:i 

at 

r,2 

53 

71 

53 

Paper Hangc-s and Painters 

(it 

2(1 

45 

41 

.58 

75 

Sheet Mfctal Workers. 

Building Laborers and Hod 

Ki 

21 

20 

32 

45 

17 

Carriers. 



53 

72 

27 

48 

Inside Wiremcn. 

9 

20 

32 

33 

45 

29 

Htructural Iron Workers... 



23 

15 

19 

12 

Ail others. 

; "-t 

(17 

78 

103 

75 

124 


-- 

— 

— 

— 

— 

— 


2Ti) 

204 

370 

447 

410 

442 


Lnchmta 


Building 'I'rades 

1911* 

1915 

1910 

1917 

1918 

1919 

Carpenters. 


8 

2 

3 

3 

4 

Plumbers and Steamfittcrs 


9 

1 

4 

3 

1 

Paper Hangers and Painters 


4 


4 

1 

3 

Sheet Metal Workers. 


2 

1 

2 



Building Laborers. 



1 

2 



Inside Wiremcn. 



4 

2 

4 

1 

Structural Iron W’orkers.... 



1 



1 

All others. 


4 

8 

4 

5 

8 



27 

18 

21 

10 

18 


* Includes Lockouts. 


Preventable Waste.—In the year 1920, according to the Massa¬ 
chusetts Department of Labor and Industries, 138,519 working days 
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wcrQ lost in the State due to strikes. If we apply the Massachusetts rale 
to the ent,ir(! industry it would rcprescait a waste of some 3,000,()()() days 
per year. As an illustrationrof the wastefulness of strikes, attention is 
ealled t.o the labor trouble in the city of Boston during the, first four 
months of 1921 involving 20,()(K) building mechanies. 

In the following table is represented tla; experience of the labor 
unions in another large city. 


Time Ijost Due to tiEMiUAi. Sthikks—B iiiLUiNd Tkades, PinLADEi.riiiA 


Trades 

191(3 

1017 

1918 

1919 

1920 

Asbestos Workers 


Only one 

strike in 

lO years. 


Kleotrieal Workers 

Stone Masons . 

0 

0 

No time 

0 

lost in 10 

10 days 
(.'iOO) 

.vears 

0 

Engineers and Fin'inun .... 


No time 

lost in 10 

years 


PlasU'rers . ... 


No time 

lost in 15 

yeiirs. 


Plasterers’Helpers 


No tjnu“ 

k >st 111 15 

years. 


(/Cinent Pinislieis 

(i weeks 

(I 

2 wtM^ks 
(150) 

<• 

4 w(‘eks 
(HIM)) 

Painters and Paper lljtngers 

(1 

0 

4 we(4\.s 
C-t.OOO) 

0 

0 

Plumbers and Stenmiitters . 

0 

9 weeks 
(1.000) 

0 

0 

0 

Riggers .... 

7 weeks 

4 weeks 

4 weeks 

•I weeks 

4 wc(‘ks 

Slate and Tile Poofers .. 

(•-'(10) 

(200 ) 
No time 

(2(KI) 
lost since 

(300) 

1911 

(300) 

Sheet Metal Workers 

2 we(‘ks 

(150) 

U 

0 

9 weeks 
(400) 

0 

Tile Setters , 


No 

strikes in 

10 years 


Ciirpcnters. 

0 

t) 

0 

0 

2 weeks 
(7,000) 

Laborers. 

0 

0 

0 

0 

5 weeks 
(8,000) 


Note: Numbers in pareul.lieses show number of men involved but it must be 
remembered that usually it is a diminishing number and the full number docs not apjily 
to the entire period. 


If the greatest cause, the (hunand for an increase in wages, could be 
eliminated, strikes as a factor of waste would shrink into insignificance. 
The remedy that suggests it.self is co-operation. Management and labor 
must forgot the sore spots of past conflicts and through whole-hearted 
cooperation fix by iiroper studies a minimum wage to correspond with a 
standard amount of production, with additional compensation for addi¬ 
tional output. This w'ould furnish an incentive to the men and would give 
recognition to deserving mechanics. Unions must co-operate to the extent 
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of eliuiinaiing the ininiiimni flat rate for all mechanics of a t rude, and tg the 
extent of modifyinj; tlio restriction that forbids mechanics towaccept piece, 
work. With definite standards fixed and with the (H)-operation of both 
parties fair incentives can be introduced. 

The Philadelphia Plan.—The most, emtouraj^ing sij»:n in tiic elimination 
of the above causes of wast(‘ is found in what, is known as the “ Philadel¬ 
phia Plan put forth by the labor element of that city. This is as follows: 

(а) The organization through associations, groups, or coinmitteos, where su<*h do not 
now exist, of eaeli employing branch of the building industry in number at least equal to 
the nineteen represented in the Council of the Assticiated building lYades plus one more 
constituting the carjx'ntcrs not at present associated, and one for each grouj) or com- 
initb'c of workers desiring representation. 

(б) The joining together of all those associations, groups, or cimimittces into a per¬ 
manent, wt'll organized Building Trades I'jujiloyers’ Association with offices or oflicers, 

(c) Tlie apiiointmcnt in eai^h branch of tlie building industry of committees of 
emjiloyers. Tliesc committees io consist, of one main cimiinitlee in each branch. This 
committee to be divid(‘d into, say, four sub-<-nmmittces of about three members each to 
meet with and function with like coinmillecs from theC'ouncil of the Associated Building 
'j’radcB or witli conimittces of any branch of labor in the liuilding industry not organized 
or not conueeted with said Council. 

Ivich of the sul>-committees suggested, if consisting of six members as indicaU^d, 
to havT a seventh niemhor as chairman, w'hich member shall be an Architect or an 
k.nginec r selected by vot<‘ of the other six memliers. 'I'lic chairman of the main com¬ 
mittee in each industry and a secretary to hi; selected from among the cliairmcn of tha 
sul)-c(>mnii1tees. 

{(1) liu* .sul>-commitiees of tlie main conmiittoe now suggested for your considera¬ 
tion and for later j^'int <lcliberalion are: 

1. Committee on I'klucation of yXpprenlices; 

2. Committ(‘e on Information for Journeymen; 

3. Committee on Working Conditions; 

4. Committee Oh Materials; 

Heading up committee to constitute the i-ribunal or council of tlie building industry 
for the Philadelphia territory: 

To ennsisi of one rejircsentativc from each of tlic main committees in the employers’ 
orgjinizations or groups, not less than nineteen, each selected by vote of the main com¬ 
mit toe in each branch of the industry: 

And of one representative similarly chosen from the organization or groups of the 
employed,—not less than nineteen in all. 

Tlic officiii's of this tribunal would, it is sunKPsted, consist of a chairman, 
two vice-chairmen, a recording .secretary —who would also act as treasurer 
—and a corresponding secretary. 

The offices would he filled as follows: The two secretaries to he tlu; 
secretaries of the Building Trades Employers’ Association and of the 
Council of Associated Buihiing Trades; the two vice-chairmen to be 
respectively the presidents of the.se two organizations; the chairman to 
be an architect selected hy the entire committee. 
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This tribunal or council would become the strategic board for the 
consideration and possible solution of all problems affecting the building 
industry as a whole and their i^elation to all factors in the community. It 
would have power to elect and delegate certain authority to an executive 
committee; to formulate rules of j)roceduro, and to assign to any sub¬ 
committees of the tribunal certain prescribed duties. Among those would 
be the adjustment of matters relating to conditions which might lead to 
strikes, lockouts, and other economic ills. 


n. WASTE IN MANAGEMENT 

It has been shown that many of the factors classed as “ labor wastes ” 
originate in a greater or lessor degree from ineffici(!ncy of management.. 
As it is impossible to maintain an absolute division, those and other 
sources of waste arc again discussed below, but as ai'ising from strictly 
management sources. 

The problems of construction managtanent involve not merely the 
taking of the contract, the purchase of materials, the engaging of foremen 
to handle the work, they involve to a still greater degree the arranging of 
the work of the different trades, the scheduling of the operation and of 
delivery of material, the planning of the work of individuals and groups 
of workmen, the design and maintenance of the proper equipment, the 
maintenance of cost records, the knowledge of what constitutes a day’s 
work, definite policies of employment and the payment of the workman 
in accordance with the performance. All of these things arc essentials 
in well-managed construction operations. 

Lack of Forethought.—Attention has been called to the individuality 
of each contract and the need for special plans to handle each one. The 
individual contract receives insufficient forethought. The need for 
advance analysis of all details of the job is little appreciated. The nature 
of the work itself, the relation of one class of work to another, the need for 
indicating the best and most economical time for starting one class of 
work following another, the necessity for providing proper materials in 
required amounts at certain times, all show the necessity for planning in 
advance of performance. 

Advance planning is conducive to cxiiediting performance, amd is a 
means of insuring performance within Ihc contracted time. Yet it is a 
rare exception to find a construction job planned to co-ordinate the vari¬ 
ous divisions of work with the necessary materials. 

The Progress Schedule.—As indicating what can be done, we have in 
mind a contractor—not representative of the class as a whole, we regret 
to say—who after making a thorough study of conditions as to both the 
material market! and the site, draws up in conjunction with the engineer and 
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the man who is to handle the work in the field, a detailed progress schedule 
on which all future operations are to be based, such as that? indicated in. 
Figure 13. The schedule is checked daily ilnd lived up to. On the basis 
of this progress schedule a material schedule is drawn up on which is 
indicated dates the various quantities should be taken off, dates to order 
materials, outside shipping date, and dates on which the various materials 
should be delivered to the job. The purchasing department hag a 
follow-up, which functions to assure all concerned that the dates in this 
schedule arc maintained. The field superintendent is kept in touch with 
all items by ticklers containing latest information as to .shipment, etc., 
which must be returned immediately upon receipt with notations as to 
record of shipment and receipt of material; thus all functions are coor¬ 
dinated and rarely is a job delayed or held up for want of materials. 

The effectiveness of this method was fully demonstrated during the 
past four years when the demands for material was unprecedented. This 
contractor was spoken of as being “ lucky ” and “ fortunate ” because 
jobs went along with normal and (wen, at times, abnormal speed, whereas 
the well-balanced condition was due wholly to thorough planning. 

In contrast with tlus method is that of the average contractor whose 
only dates ordinarily arc those of starting and finishing, and who largely 
regulates deliveries of materials l)y visits t,o the job, or through advices 
recciv(^d from the job siiperiutendent, stating that he will need this ob 
that at such a time. Such a method of planning must result in delaying 
the job for want of mat erial or at other times in burdening the job by an 
ovcr-supi)ly of material. h'niqiKint lay-offs result in dissatisfaction of 
the. workmen, lo.ss of good mechanics, and higher labor turnover. 

A few contractors are following plans somewhat similar to those out¬ 
lined above. In a very large office building in process of erection a 
definite schedule is laid out of two stories per week. Brickwork is run 
up at this rate, the rest of the work following at the same pace. The 
total man-hours each day for each trade is carefully divided mto classes 
of work and daily unit cost records are maintained. 

Going further back, certain contractors have built up sales organiza¬ 
tions along lines similar to those in the manufacturing industries, and 
fix an advertising sales budget each year. Contractors undoubtedly 
must be educated to set aside a large percentage of their profits to be 
used in the building up of off-peak business. 

Need of Planning on the Job.—Daily planning, such as is used in mod¬ 
ern factory management, has been applied only to a limited extent in the 
building industry. Contractors are prone to leave the planning of their 
work to their superintendents or often to their foremen, with very little 
means to co-ordinate the work of the various gangs. Again, it is to be 
observed that “rule-of-thumb” methods are still employed,by a large 
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number of contractors in carrying on their work, tlic materials on band 
governing the order of operations to a large extent. We find an occa-. 
sional contractor who definitely plans the work for each day and in addition 
arranges for daily (lonfcrcnces of foremen and superintendent, or i)lanning 
man, to discuss tfie operation schedules for the following day and insure 
co-ordination. On form consti-uctiou and (a'rtain other phases of the 
work, modern shop methods are followed. Fretpiently labor costs are 
cut apincciably, notwithstanding the extra clerical w'ork involved, ^he 
advantages of such plans are obvious, for the men move at the finish of 
an operation automatically to another, and materials arc at hand for the 
woi k; thus costly con(li(^t.s bet we<ai t rades are avoided, and trime ordinarily 
wasted by gangs in waiting for the foi'onum to det(!rmin(! their next move 
and to locate materials is, saved. Again, on those well planned jobs 
a “ knitting list ” of jobs to be done in bad weather is maintained, which 
tends to reduce lay-olTs on account of the weather. 

It is the opinion of the chief engineer of a large (amtracting concern 
whose eomi)any now jdans its work probably to a gri'ater extent than any 
other, t iiat then; is still a vast field for the further apiilication of intensive 
planning, vliich will result in the saving of much labor now wasted. 

Cost Keeping Methods Inadequate.- Scarcely two contractors have 
similar undhods of keeping account of costs. F(!w ke<‘p accurate enough 
records of wor k accomirlished by the workuKui to furnish an approxima^ 
tion of the unit costs from day to day. The ('conomies to be derived from 
.accui'ate (rosli records have berm recognized by a few contractors who 
will be found among the leailcrs in the industry. These contractors by 
maintaining standards for the various subdivisions of tlu! work and by 
utilizing the tim(okee|)ing system, have a check on the time spent by the 
various workmen on any opei-ation. 

Knowledge of a “ Day’s Work.”— In a recent hearing a claim was 
made; by a contiactor that a bricklayer laid 1500 brick before the war, 
and was laying 500 in 1921. This was answered very properly by repre¬ 
sentatives of the workmen that, without more exact knowledge, variations 
in the kinds of walls make comp.arisons like this absurd. Yet it has been 
the expc^ricnce of the author of this report that it is possible to obtain 
data on actual accomplishmenis in all kinds of construction which will 
furnish an accurate guide to what a man shordd accomplish under working 
conditions, with due allowance for nwt and delays. It is such informa¬ 
tion that will eventually make it possible to put building construction 
on a really manufacturing basis. 

Studies of the building trades wei'e begun by the, late Frederick W. 
Taylor and by Sanford E. 'rhomi)son in 1891. Analyses were made of 
the different, opiirations by (hdermining th(! time, of the individual units, 
such, for example, as spreading mortar for brick, laying one brick to line. 
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stretching line, etc. With these as a basis, allowing a proper percentage 
.for rest, it was found possible by combinations actually to determine a 
fair day’s work under all variations of design and types of construction. 
(Contractors, however, have not attained the point reached in certain 
other industries in establishing standards of production based on thorough 
job analysis with time study. 

Results of Standardization.—In a few cases—few because of lack of 
proper facts—incentives have been given to the worknicn to accom¬ 
plish more work and to earn more money. In one concern, through 
the. use of such methods, combined with scheduling and planning, the 
workmen actually increased their efficiency during tlw! (iarly years of the 
World War, when other concerns were producing way below normal. 
Standards employed by most contracf.ors have been determined simply 
by i)ast pci-formancc without accurate study of times, and are of small 
value. The economic advantages of pro])erly determined standards 
are great and are warranted even if for no other purpose than to serve as 
a foundation on which employer and employee can build up a proper 
wage scale. A firm making a specialty of tile setting in Cleveland, as a 
step forward adopted a premium plan by which employers would divide 
with the employees the saving in labor cost below 1h(> standard. There 
has been nothing but co-operalion in this plan from the ('mfdoyees and 
f/lieir union. The Employers’ Association, however, objected and hin¬ 
dered the development of the plan. 

In this connection it must be cmi)hasized Ifi.at standards of production 
cannot bo gucss(id at. With indisputable facts as a basis, workmen, 
whether union or non-union, arc recognizing the value to themselves of 
gaging pay by output. Unions in certain other trades, particularly 
the needle trade, are definitely co-oi)erating along these lines. In 
Montreal, Canada, for example, very definite and satisfactory 
results h.avc been attained in this way. These are simply indica¬ 
tions of what the building industry, as well as others, must come to 
recognize. 

Example of Organizing Methods in Dwelling Construction.—An inter¬ 
esting example of the practical use of standards is afforded by a group of 
dwelling houses built under the direction of Ihe author. Careful standards 
were determined, based on accuraf.e time and job analy.sis on all of the 
applications of carpenter work for this grouji of houses, of which no two 
were alike in design. It was found possible to determine accurately in 
advance by means of time study data the time it should take a good work¬ 
man, with proper allowance for rest and delays, to frame, erect, board, 
lay the floors, and put on the finish. The regular union rate was paid and 
in addition to this a bonus of 20% was paid for doing the work in the time 
specified. Jjater, on request of certain exceptional workers, the base rate 
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of these first class men was raised, still paying the 20% bonus on the hjgher 
rate. , 

At first the plan was looked upon witU suspicion, the men believing 
that the work was simply piece work under a different name, and that the 
employers would use the results to their disadvantage. Gradually, 
however, this suspicion subsided as the men were convinced that the 
standards were not made up from mere averages or guesses, but worked 
up from units so as to cover all possible conditions. 

As a result of this work, unit costs were reduced, the earnings of excep¬ 
tional men incroiised 40%, while average men received 20% in addition 
to their former pay. In handling this work it was necessary to institute 
a certain amount of planning and scheduhng similar in character to that 
already described for another contractor on a preceding page, in order 
to keep I he operations moving smoothly. 

Methods of this kind have proved themselves to be practicable on 
the erection of manufacturing buildings, on groui)s of dwelling houses, 
and on various other forms of construction work. One of the principles 
of the Associated General Contractors is; “as an incentive to greater 
pro(hietion, make provision for increasing compensation whereby men of 
(!Xtra skill and knowledge may add to their regular wage.” 

Incentive for Production and Quality Needed.—But little is accom¬ 
plished in this world of ours without some definite, incentive. This 
incentive may be a moral desire for accomplishmenf, it may be an aim for 
advancement, or it may be the [lay cnvelojic, which after all, is the means 
for ethical as well as maforial progress. The, negative incentive, the slave 
driver method, reached its widest use in construction operations. Unfor¬ 
tunately it still exists in many quarters. “ Damn you, get busy!” “ Get 
to hell out of here!” “ Go get your money!” are expressions we still hear. 
But this type of management is passing. It must not be replaced by a 
“ go-easy ” policy which takes all the stamina and character and individu¬ 
ality out of a man, but by well-defined methods, such as definite records 
of accomplishment, scales of wages ba.scd upon quality and quantity of 
work done, or bonuses for coming within the required standards of quality 
and production. All of these devices, however, are, worthless without 
determination of standards, knowledge of a proper day’s work, and control 
of the work and materials as above described. 

Inadequate Employment Management.—As aheady noted, scarcely 
a building concern, even the largest, employs a man whose distinct duty 
it is to engage workmen, take an interest in their welfare, and advise with 
reference to discharges and other personnel features. A few who are 
making attempts along these lines find tlaanselves well repaid. In most 
building construction the superintendent and various foremen have the 
entire responsibility for “ hiring and firing ” the men dircctly^under them. 
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As sbowii by l.lic diagrams in Figure 12, the high percentage of quits could 
be appreciably reduced by l)ctter employment methods. In the building 
industry references or evidctices of a workman’s ability are rarely 
demanded. As a result men are employed and after a period of ineffici¬ 
ency, in many eas(!s resulting in considerable loss by spoiling materials, 
they are discharged, only to repeat the performance elsewhere, frequently 
on another job for the same coiitraefor. In one case a man who claimed 
to be a plasiercr, bricklay<!r, ;ind a finisher was tried at each of these jobs 
wilhout properly (jualifying and at the <’xpcn.se of the contractor. Tfie 
contractor excu.sed hirn.self on t he grounds that men we7’c urgently need(!d, 
and that everyom; must be given a trial. 

Preference List.—One (iontractor places num of proved ability on a 
preference list, to which additional names arc added from time to time. 
The.se, men iire kiipt in i)ractically constant employment, even if it is 
necessary t-o lay oil a man not on this list.. This results in attracting men 
of pi'oved ability and also forms a well-defined incoTitive to other men to 
prove their ability so as to g(!t on the list.. Turnover cxpcn.ses arc rcduce<l 
and the (pijility of work advanced. This (lonccru k(!eps close record 
of idl men erai)loy(al, with their lating, so t hat in time of incre.-ised business 
these men may be drawn upon, thus cutting down the process of hiring 
and firing.” 

Lack of Proper Equipment.— Contra(doi-s, by failui-e, to make Iborough 
studies to determine the amount, type, and best location of idant and 
equipment, add another contribution to w'aste. 

A large pcacentage of the contractois hold that tluiy do mak(^ studies of 
plant. re()uircments, and then perfect tluar layouts after the job is in opera¬ 
tion if they are found uneconomical. A contiactor operating in a New 
England city found on a visit to a job, supposed to have been carefully 
laid out, that the concrete mixcir in operation was not the proper tyi)e. 
Not having one in stock he wired New York and had one scTit by truck 
to prevent delay to the job. This proved to be worth the expense. The 
plant on this job evidently was not thoroughly studied. In the majority 
of cas(!s like this the plant is not changed but continues to operate ineffici¬ 
ently. It is becoming more and more common on huge jobs to prei)arc 
(irawings of the design of the plant, hhiless the engincci’s, in making 
such designs, however, collaborate with the practical superintendent, 
details arc apt to be poor. For example, on one job to which the atten¬ 
tion of the author was directed, a concrete plant satisfactory in general 
pan was designed by engineers, but in opci’ation it was found that the 
shape of the .sand bins necessitated frc<|uent leveling of the piles. I'he 
outlet gates .also were so designed and jdaced that tlu'ce men instead of 
oiu! were rc'quired t.o fill the malerial cars with sand and gravel. The 
iletail of th(7 designVf the cement shed was such as to require three times 
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!is many men as should have been needed to handle and einptj* iJie 
cement. • 

('oncrete equipment, even when property built, is frequently installed 
with bad judKiiicnt and without definite planning, so as to incixsase greatly 
tlic numlxir of woi-kmeu re(pured. The slope of the chutes is frequently 
so flat as to reciuii'c sloppy conorele of unsatisfactory quality. Hoppers 
are arranged without regard for convenient access of barrows. Tools^and 
small cquiinnent are neglected. 

It is not hard to find large ojrerations where reinforcijig steel is cut by 
h.and instead of with jxnver shears. Again, the lack of foresight of con- 
1 nicf ors in not properly planning the storage of material is evident. 

'I’lie possibilities of savings by tin' appUcation of more plant engineering 
are (aiormous, since' the t;ostr of all operations is affected by the equip¬ 
ment usial in handling materials, the location of this (xiuiinncnt, and the 
efficiency with which it is utilized. (Seinnal failure of the industry as a 
whole to develoj) and use a greater amount of mechanical equipment is 
an estabhshed f.ict. (Iroatcr strides have beem made in almost every 
other industry in the ajeplication of mechanical means as labor-saving 
device's and production stimuhuds. Contractors w'ould do well to realize 
tills and by direct interest devehiji this side of the industry. 

I'lmploycrs will do well t,o recognize the jiossibilities of assistance from 
(he workmen in the development of labor-saving eeiuipmcntr and methods. 
Although in certain cases unions have objected to labor-saving devices, 
this is a, wrong principle. 

With tlic larger education now taking place, it. will be relegated to the 
jiasl like restriction of output. The workmen have an opportunity to 
co-o])crafo in the development of cquifimcnt and methods which will 
lighi.en the work, improve quality and make for jiroduction. 


III. WASTEFUL LABOR REGULATIONS 

Waste attributable to labor in the building industry arises from many 
sources and the amount of waste fluctuates with the demand for labor. 
Interesting evidence of this fluctuation is contained in Figure 14, which 
comjiai-es the cost of labor on seven different jobs by one contractor. 
The basis of each group, or the 190% line, is the estimate of cost. All 
the buildings were constructed in the same year, during the war, and were 
similar in general type. The difference in cost, therefore, may be laid 
directly to labor conditions. The heavy black lines represent union 
trades employed on the operations indicated, while the cross hatch lines 
represent non-union trades employed. In these cases it is evident that 
the union labor was much loss eflacient than the non-union labor. The 
object of the chart, however^ is to show the possibilities in, eliminating 
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waste of labor and increasing production. With thorough co-operation 
■of unions with employers and t.he development of the old guild spirit, 
which tends to give a man prffle in the quantity and quality of his work, 
there is the possibility of increasing production and by these means of 
maintaining high wages, yet with a resultant lowering of costs. Lower 
labor costs, as we have emphasized, mean more building and more con¬ 
tinuous employment for the worker. 

Hours of Labor and Wages.—For mechanics or skilled labor, the 
8-hour day is almost universal, while laborers work 9 hours. In certain 
localities and in certain trades, instead of a half-hohday Satui'day the 
men require a whole day, and thus put in only 40 hours p(?r week on jobs. 



Fui. 14.—labor Costs of Siwen Similar Concrek- buildings, in I’cr Cent of listiniatcd 
Labor for Trades as Indicated. 

Where time is an object, it is necessary 1,o pay time and a half for a half¬ 
day Saturdajk 

The increase in wages in different trades during the past eight years 
in comparison with the cost of living is shown in Figm'e 15. 

Labor Organization.—The building trades, because of the .scattered 
nature of their work and its miscellaneous and seasonal character, particu¬ 
larly need organizations that will assist them in maintaining their rights and 
obtaining a square deal. The trade unions tend to relieve the contractors 
of their responsibility, as they act in a measure as employment agencies. 
They are also supposed to vouch for the ability of their men, but, unfortu¬ 
nately, the ability of union men is as little known as that of non-union 
men, and dpes not obviate the need of complete employment records. 
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Particularly during the demand for men in the past few years, unions have 
necessarily taken in those having little skill or ability, ai^d these still 
retain their union eards. , 

Union Rules.—Some of the union rules affecting work arc justified 
in furthering cjuality and workmanship. Many arc absolutely wrong 



Fid 15.—Per Cent Increase in Cost oi Living and Wage Scales, Paid in Various Trades 
in Puilding Work. 

Figures from U. S. Bureau of Labor Statistics which cover thirty-two cities in the entire countiy 
The figures plotted being an average of all cities. 

and uneconomical and show the lack of recognition of the fundamental 
principles of economics, which require that a man give his best in order to 
receive fair returns. Many unions have exceeded the limits of fairness, 
and partly because of the leaders’ lack of appreciation of the fundamental 
need for high production, have formulated by-laws, and, in individual 
cases, have formulated demands that have been a tremendous factor. 
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(lin'VtIy or iii(lir<H;(ly, in the nisti'icUon of oiitpul. Tin's has I’esuKed in 
inoreaso in cost and reduction in the demand for building. It represents, 
in fact, one of the great sourwis of waste in the building industry. This 
policy has naicted, resulting in widespread oj)[)osition to unions. In 
fact, some of the; most successful building contractors enijeloy non-union 
labor because of their op])osition to unjust, union rules and requirements. 

In considering this question it must be recognized tbat the unions are 
by no means alone in their restriction of output. 'The contractors and 
builders and supply dealers affect the situation to as great a degree 
indire(^tly by maintenance of high prices, collusion in bidding, and unfair 
practices. Collusion between unions and (!mploy('rs also has aomctimc.s 
raised prices unduly. 

Kxample.s follow showing simply what. must, be, guarded against arid 
(iliminatc'd from the rules and by-laws of certain local unions if the wo]k- 
men ai'o to make progress and share in the general develojnnent which is 
taking i)lacc. 

Requiring Skilled Men to do Unskilled 'Work.—below are given sonu! 
(‘xamples of union regulations which have required skilled men to do 
unskilled work: 

1 ('arpenters' licipcrs arc proliil>itc(i from using carponlcr tools, requiring car- 
|icn(crs to do such work as slriiqnng forms from concrclc. ]ixx)ericnoe shows 
that helpers can do this more economically and as well. 

2. Brick masons insist on washing down and jiointing brick work when laborers 
could do it more cconomic.all.v. 

y. Structural steel workers under certain rules must bring the steel from the 
iudoa<ling point to the building site, thus doing laborers' work at high cost. 

t. Structural steel men place reinforcing steel for concrete, whereas exiieriencc 
has jiroved conclusively that iirojierly trained laliorers can do it to as good 
advantage, and at greatly lowered cost. 

5 Stritctural steel men claim the rigging on a job. h’or a small derrick used in 
footing excavation, tlie bucket cable had to be guided by hand and the hoisting 
engineer signalled by a skilled iron W'orker. 

0. Hoisting engineers claim the right to run all l.ypes of engines, including small 
gas-ilriven pumps which require no skill. On one job a contractor had to hire 
a union engineer at SIS 00 per day simply to start a pump in the morning, oil it 
occasionally, and stop it at night.. 

7. Union rules in general require distribution of plumbing materials above the 
lirst floor by union phtmbers 

Uniform Wage.—Otic of tlio givtiU'sl. fimdamcottil causes for low 
output, is the fact Ibtit all mombens of uiiioiis in the same trade arc paid 
the same minimum wtigt'. Occasionally as the demand t'xcccds the sup¬ 
ply certain individuals arc ptiid in excess of this, but it is exceptional. 
There is no incentive. As ti ri'sult of records made by the author on 
actual construction work, it was found that in the building trades on 
every job there are usually a few men who do one-third more work than 
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(Ik! iivcrago man on this same job. Thiise men also do better work. Is 
it lair to those good men for tluMii to receive the same jrage as the 
others? , 

Limiting Apprentices.—Restriction of apprentices in many ca.scs 
is extreme and unfair. Overtime and travel rules also tend to increase 
building costs unduly. 

Restricting Output.—Many unions at. the presf'ut time have in their 
by-laws no re<phremen1,s for restricting output , and, as has been stated, 
appreciate the fact, tliat this is contrary i.o good ])rineiplcs. 

'J'hc following notes, however, illustrate what are included in certain 
local rules; 

1. tjiit.hcrs propose tliat 12 liundlcs of lattis slaill constitute an S-hour day’s work. 
Formerly the outimt was roslrieti’d to 10 bundles. 

2. t'crlain iiainters’ unions do not permit Itieir men to use a brush wider than 
41" for oil i>aint, idthouKh for certain ela.sses of work a wider brusli is more 
economical 

3 Painters’ unions refuse to allow their men to work on a job where a spraying 
machine is being used. The claim is made, with little foundation, that this 
IS unheallhfiil. 

4. Plumbers’ and steamfitiers' unions prohibit the u.se of bieycle.s and vehicles 
of all sorts during working hours. 

5. Members of plumbers’ and stcamfit tors’ unions in some sections demand that 
all pijie up to 2" shall be cut and threaded on job. 

Jurisdictional Regulations.—A poleiitr source of labor waste is the 
juiisdictioiiiil pr ictiee which distriliutes certain types of work to different 
trades, frcc|ueutly without regaid to exiiensc. In one case, in order to 
move a pump and set it up in a different location in a foundation hole, 
it was necessary to get a pair of steamfitters to disconnect the steam 
pipe, a pair of plumbers to remove the suction aiiparatus and replace it, 
a structural iron man to erect the rig to lift the inirnp, and an engineer 
to operate the valves on the inmip. This took eight men for the opera¬ 
tion, who had to be taken from other work, when one man, assi.stcd by a 
laborer, could have accomplished the entire job. 

Jurisdictional strikes which pi'oliably repre.sent one-<iuar(er of the total 
number arc mainly quarrels between unions. Some headway has been 
made by the unions in the settlement of points which cause these juri.s- 
dictional disputes through the agency of the National Board of Jurisdic¬ 
tional Awards. This board has done valuable work, but in settling dis- 
jiutes doors arc left open for future argument since the decisions arc not 
founded on a sound economic ba.sis. From the standpoint of economy and 
ultimate benefit to the workmen, as well as to the builder, it is important 
to decide which type of mechanic can handle a given operation to the best 
advantage rather than which of two trades shall do the work. 
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Suggestions from Unions. —Despite the restrictive action of many of 
the union regulations, there is growing evidence of willingness to co-op- 
crate. As an example of thi& are the following suggestions for the elim¬ 
ination of waste given to the author by members of the Building Trades 
Council which comprises twenty-six building unions in PliUadelphia and 
is also affiliated with non-union workmen. 

The waste in the sheet metal trade comes under the following heads: 

1. Mistakes in estimating cause mechanics to be accused of loafing, and such 
unjust accusations injure the efficiency of the men. 

2. Woodwork out of measurement causes the erecting mechanic to alter work 
which has been made up in the shop from plans. 

3. Scarcity of scaffolding causes inefficiency because men cannot work to advan¬ 
tage without ample working space. 

4. Ixist time of excellent erecting mechanics because they arc not given oppor¬ 
tunity to work in shop in bad weather. 

5. Lack of materials on hand when men arrive on job from shop. 

fi. Time lost due to wage disputes. 

7. Inferior materials used cause replacements of tin roofs in from six to eight years, 
while if good tin were used it would last 20 years. 

8 . Apprentices not properly trained. 

The Cement Finishers’ Union suggested that considerable waste in 
reinforced concrete construefion is due to unintelligent men supervising it. 
Frecjuently rough slabs are put in by unintelligent or incompetent foremen, 
requiring, because of poor levels, from to 2j" of finishing material in 
place of 1" as specified. 

The Steamfitters’ Union referred to waste from inexperienced help, 
and from failure of employers to fui’nish men with up-to-date tools, lack 
of co-operation between employees and employers, and failure to deliver 
materials, causing delays not only to the steamfitters but to all those whose 
work follows. The installation of inferior heating plants tended toward 
consumption of an excessive amount of fuel. 

Waste in slate and tile roofing results from: 

1. Lack of trained apprentices because new helpers arc employed for each job; 

2. Handling broken material caused by pimching at quarries; 

3. Punching now done at quarry should be reserved to be done in the shop on 
rainy days, thus eliminating lost time; 

4. Lost time waiting for materials; 

5. Tons of discarded materials at quarries could be worked up for diamond 
single-lap slate, which would be available to the public at cheaper rates; 

6 . Waste due to using ordinary nails, w'hich rust out in a few years, instead of 
galvanized or copper nails. 

The Carpenters’ Union referred to the time that can be saved if 
contractors use bolts instead of nails in the erection of scaffolding, also 
resulting in a great material saving. 
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Typical waste in painting includes: 

1. InsuiBcient scaffolding, causing waste of time of painters in repairs on jobs. 

2. Incoinpletion of rooms—moldings for exaraide left incomplete, causing painter 
to take the time to return to the job later; 

3. Changes made after work is completed; 

4. Delay occasioned by waiting for the selection of colors by the owner; 

5. Poor materials and insufficient tools and materials, causing the painter to 
waste time. 

The Bricklayers’ Union reports the following; 

1. Use of cement mortar of 1 : 3 mix, instead of lime mortar, reduces the produc¬ 
tivity of masons materially. 

2. Mortar improperly mixed by untrained men and the quick setting features of 
the I : 3 mix keep a man continually tempering it. 

3. Dumping of common brick is wasteful because of high breakage and extra cost 
of laying the broken brick. 

4. Tlie bricklayer may be likened to a machine. When not in use it will rust. 
A mason becomes soft and muscle-bound when unemployed, which tends to 
slow him up when again employed. 

Opportunity of the Unions.—One of the principal aims of the trade 
unions should be to make their services valuable to the employer by 
developing and training the men in their organization and establishing 
it high standard, by assisting in the development of standardization of 
timt, method and material. Some unions are taking the initiative in 
these matters, opposing restriction of output, and training and educating" 
their members, thus producing good mechanics and furthering the elimina¬ 
tion of waste. 

Attention has already been called to the “ Philadelphia Plan,” worked 
nut by the Building Trades Council of trade unions in co-operation with 
of)en shop workmen. In San Francisco there has been established a 
permanent Board of Arbitration consisting of three members, empowered 
both by the Builders’ Exchange and by the Building Trades Couneil to 
go into all matters that affect wages, working conditions and costs, as well 
as to set wage scales in those trades in which there is a eontroversy at 
present. 


IV. MISCELLANEOUS SOUKCES OF WASTE 

Accidents.—Approximately $30,000,000 every year represents the 
actual money paid to insurance companies for compensation and liability 
insurance. Even this enormous figure by no means represents the total 
loss. While state laws vary, in general an injured workman must be 
disabled some 7 days to two weeks before receiving an award, and then 
receives as compensation only about one-half his average daily earnings. 
The loss to the contractor is less tangible, but where a man is out a new 
one must be broken into a job with loss of time and frequently loss of 
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material. In easc^ of seriou.s accident., also, llicro is stoppage of work and 
extended loss of time of the entire gang. In the opinion of one of the 
best authorities in thci couiviry the actual cost of insurance repre.sents 
not more than 25/^', of the total economic loss, which brings the total 
cost due to accidents in the vicinil.y of .1120,001),()()() per year—a stagger¬ 
ing total. As shown in paragraphs which follow, an appreciable propor¬ 
tion of this can he eliminated by proper care. 

In the State of Massachusctt.s, where about 150,000 mechanics were 
employed in the building trades for the year July 1, 1919 to Jrdy 1, 1920, 
there were 5,052 tabulated accidents, representing a loss of time of 
485,480 days. 

In New York State about four times as many people are employed 
in the factories as are employed in building and const,I'uct.ion work, yet 
during the four yciars 1910 to 1914 more fatalities due t,o accidents occurred 
in building and construcdion work than in factories; 


Accidents in building and construction work. 1041 

Accidents in factories. 1285 


Falls caused more fatalities than any other single cause, as shown in 
table below: 


Fail of persons.545 

Mechanical power. 518 

Weights and falling objects . 240 

Heat and electricity . 239 

Miscellaneous. 93 


1041 

Causes of Accidents. —Accidents are largely caused by carelessness 
of the workmen, or lack of ordinary safeguards. Staging is carelessly 
built and inadequately insjiected; runs above ground are laid only one 
plank wide; roughly built, ladders comitosod of narrow cleats nailed to 
vertical uprights are used even on lengthy jobs in place of stairs, which 
the best contractors find most economical as well as safer; runs and 
passageways in constant u.se in high buildings are built without rails and 
obstructed with steel or lumber; overhead traveling cables are unpro¬ 
tected. Small attention is paid to the details of construction in these 
matters. Conditions which would not be tolerat ed in a factory for twenty- 
four hours arc found on every job. The amount of actual saving that can 
be made on a large construction job by providing proper roadways 
and runs and incUnes are but little realized by the average contractor. 

Preventable Waste. —An official of a large insurance company believes 
that by proper safety measures the waste due to accidents can be reduced 
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75% to 80% in from two to five years of honest effort, and that construc¬ 
tion labor cost can be cut 3% by these measures. Another official 
estimates, from actual accom])lislimenl in si^fcty measures, that a total of 
more than 12,000,000 days a year could l)e saved the industry by the 
application of safety methods. 

Insurance rates in building construction aix- higher than in any other 
industry. Rates are def)endent on the cost, of the accidents which actually 
occur. 'J'herefore, any reduction in accidents redtices the insurance paid. 
3’he morale of the workman is also imjiroved if la? knows that his employer 
is looking after his welfare and health 

Examples of Accident Elimination. - As illustrations of what (!an be 
accomplished in reducing accidents, the expericiatc! of several companies 
that have taken up this matter in ('arnest is of interest: 

1. One contractor wlio cni])loys an averar;?' working forct* of 3,0(K) full-iinic 
\vorkcr.s, l)y tlic applicalion of safely melliods, liy coinl)aling curolcssnes.s 
and lack of foresight, liy .safely Iiullelins, and liy personal instruction cut his 
aci-ident rate 50';. in three mouths. Maintaining this rediict.ion for the 
entire year will elTeel. a saving of 4,!).j0 working day's representing in wages 
sail'd, more than $'J7,0(K), without taking into account, saving through t.he 
ohinini'tion of fatal accidents 

A large New England contractor whose safety iirecaiition.s have long been a 
part, of the general polii'y, has constantly increased Ins discount earned in 
liability and comyiensation insurance, until at. the ]>rescnt time his rates in 
some cases have been reduced to about S-l.SO against the usual SIO.OO per 
?100 of payroll. 

3 One large general contractor whose loss due to accidents eipudled 21% of 
total diiivs worked, upon installation of safety methodsr educed this to A, of 
The table below shows that for the two periods covered the severity 
rate decreased 75';,'. and Ihc fre(|uency rate more than oiie-t.hird. 



Period 

July 1, 1919 to 
July 1,1920 

Period 

July 1,1920 to 
Oct. 1,1920 

(1) Average numbor of employees . 

3,341 

3,055 

(2) Total number of hours aeiually worked by all 
employees per month. 

835,600 

764,800 

(3) Number of aeeidents per month pausing lost time 
longer than the day or shift on which injury 
was received. 

44 

27 

(4) Number of days per month lost because f»f ac¬ 
cidents . 

2,770 

640 

(5) Frefjucncy rate. Number of accidents per mil¬ 
lion hours worked. 

51 8 

35.8 

(6) ,Severity rate (number of days lost per thou¬ 
sand hours worked). 

3.29 

.84 
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.This gradual reduction in accidents per one hundred employees is 
shown in Figure 16. 

Delays from Lack of Plant and Details.—The employers and workmen 
are not the only offenders in delaying operations. Architects frequently 
cause expensive delays and occasionally complete shutdowns by failure 
to deliver detail plans at the proper time. Some architects leave the 
matter of securing details to the builder, as they feel the builder knows 
when these details arc required. Then the builder may fail to call for 
them until it is too late for the architect to produce them on[time, resulting 
in a delay. The value of a set schedule of operations placed in the hands 



Fia. 16.—Reduction in Accidents Per 100 Kmployees Accomplished by One Contractor 
by Applying Safety Methods. 

of the architect at the start of an operation forewarns the architect of 
the builder’s need. 

Design Duplication.—The waste of time and energy and money 
through duplication of cslimates and of designs runs into the millions 
every year. Frequently the architect makes general designs and because 
of lack of knowledge or to keep the apparent cost of design low, asks all 
the bidders to design the structural details in order to get their quantities. 
Not only must the bidder include the cost of this de.sign in his proposal, 
but he must allow in addition an overhead to cover the cost of various 
similar designs he made without getting the contract. This duplication 
of design is an absolute waste of money, and the owner pays the bills. It 
is apt also to result in designs weak at certain critical points and more 
expensive as a whole than those attained with thorough engineering study. 
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Quantity Surveys.—An equal, if not greater, source of waste is .the 
duplication in figuring quantity by all bidders. Frequently, on a com¬ 
paratively small job there may be a doz6n bidders. Each one takes 
the architect’s or engineer’s plans, figures the quantity of steel, the lum¬ 
ber, the brick, plaster, and so on. Not only is there opportunity for error, 
but the work of each is a duplication of the others. 

The owner pays the bills in all these cases. 

A joint committee of representatives of the American Institute of 
Architects, American Engineering (Council, and the Associated General 
('ontractors of America, has been studying the subject of quantity survey 
and payment for estimating. 

'I'ho report of the Committee is tentative and only issued in view of 
the great iulerc.st in the subject. The following is an excerpt from this 
report; 


“ When I ask fifteen men to submit bids for performing prospective 
construction, do I pay tlie successful bidder only, or do I pay for the prepara¬ 
tion of all the bids?” 

The c.immittee has decidiid that the owner pays for all bids, as the 
contractor’s “ overhead ” is greater because it must include the cost of 
estimates made on unsuccessful bids. In the end it is far cheaper for the 
owner to pay for a quantity survey whether he proceeds with the building 
or not, and it recommends: 

“ 1st. Architects, Fngineers, and Contractors should jointly use their efforts 
to have established facilities for making quantity surveys in their communi¬ 
ties,” . . . 

The advantages are lower cost, since the owner pays for only one 
quantity survey, and uniformity of bids, the contractor figuring on 
known quantities. It changes speculation to competition and the unit 
prices in the successful bid form the basis for additions or deductions in 
quantities. 

Standardization by the Associated General Contractors.—The Asso¬ 
ciated General Contractors of America, organized in 1918, and with a 
membership of 750, representing 37 states, is doing excellent work through 
its active committees on contracts, ethics, labor and methods. The 
Committee on Contracts is working up standard forms of contracts for 
use by all contractors. The Committee on Ethics is developing and has 
submitted a proposed code of ethics which will do much to raise the 
profos.sional standard of all contractors; the Committee on Methods is 
endeavoring to standardize forms of contractors’ equipment leases, 
quantity surveys, etc.; the Committee on Labor has devel^ed a con- 
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slrit'iiioii aud status of iiulustrial relations, in which are considered the 
rights of tlie employee, employer and public. In the preaiidde of the 
“Fundamental Principles of*Industrial Employment Relations” is the 
following: “Junlice t,o idl inlerc'sts, ('o-ojicralion l)etw('en employer and 
employee, produces iSVmcc to the public.” 

Standardization of Design and of Details.—While the standardization 
of dwellings or other types of buildings is not generally j)racticablc, certain 
details are capable of standardization, and should be introduced and made 
uniform in building codes. Take the thickness of walls, for example. In 
a recent survey made by I). Knickerbacker Boyd of some ninety cities, 
thirty of them reiplireil a V.V wall for the first story an<l 9” wall for the 
second, while the remaining thirty I'ecpiired a 9” wall above the basement. 
Adoption of the last requirement means a saving of some tMiOtf.btf in the 
cost of an avcM'age hous<‘. 

Even the sizx' of the brick is not. standardiz.ed. In some localities 
the size of brick recpiires for 2-brick width an S" wall, whereas in others 
it recpiires a 9" wall for the sanu' type of work. 

Standardizing mill work, such as windows, doors, and other similar 
items entering into the average building, would reduce the waste inherent 
in the “ made to order ” policy. 

Waste of Material.—It is outside the province of this assay to consider 
,:it length the waste in building due to lack of economy in design. In 
construction, however, a great deal of waste occurs in cutting lumber, 
breakage of brick, loss of mortar, and damag('s to materials. In scaf¬ 
folding the waste of lumber is appalling. New lumber and thin boards 
ar(! use,d until one-half of this is ruined befoie the finish of the job. In 
Europe a good buikler owns thick i)lanks and sturdy poles which he 
takes with him from job to job, and erects the scallolding largely without 
nails. Half-hearted architects, builders, and members of tin* building 
trades can be singled out by the lack of care with which they conduct 
their business ojicrations. Successftil architects, builders, and workmen 
arc those who eliminate the unnecessary elements of waste. 

Encouraging Signs.—The most cnt!ouraging feature iti the building 
industry today is the action of a few of the builders and a few groups of 
building trade workmen in making intensive studies of the causes and 
remedies for irregular employment and haphazard conditions of work. 
Along with this is the growing appreciation on the part of both labor and 
management that to build more buildings and maintain high wages it is 
necessary to attain greater and greater productive capacity per man. 
They see as proof of these facts that the 1921 depression was caused and 
extended by too high costs of all products, and that business, either in 
manufacturing or in building industries, is improving only as the costs of 
and the matcrialcost of labor arc reducing. All are recognizing, in fact. 
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that no progress can be made without paying greater and greater attention 
to the elimination of waste. 

Never in the history of our country was it so important that certain 
fundamental principles of economics—principles which are not mere 
theories, but are based positively on facts—should be accepted and 
established as a working program. These principles will throw over¬ 
board the fallacy that restricting production can make the work go farther, 
and will supplant this with the knowledge that to get one must ^ive, 
that to receive the equivalent must be given in moncj' or in time or in ' 
effort, and that increased returns can only be attained through increased 
production. 

AcKNOWnEDOM ENT 

In the devcilopment of this report, about 100 builders and architects 
were consulted either personally or by corrcspondwice. Various labor 
union officials and individual workmen wctc interviewed and furnished 
data from persona! experience. The F. W. Dodge Company, The National 
Safety Council, the Massachusetts Rating and Inspection Ilurcau, the 
National Council of Workmen’s Compen.sation Insurance of New York 
and various accident hability companies aided in providing statistics. 
Statistics from other sources wore obtained, although it was found that 
both government and state records were sadly at fault in quantity, kind, 
and accuracy of data. Mr. D. Kuickerbacker Boyd, Mr. W. S. Hayg 
of Philadelphia, and the Building Trades Council of Philadelf)hia provided 
material of parti(!ular value. The Associated General (A)ntractors of 
America also furnished information of interest, as did the National 
Federation of Construction Industries. 

Some 278 questionnaires, prepared by us esi)ecially for the building 
trades and designed to cover all items in the formal questionnaire that 
applied to this industrjq were given out and replies were recorded on 73 
of these. The builders thus consulted were located all over the country, 
especial attention being paid to representative cities such as New 
York, Boston, Philadelphia, Baltimore, Chicago, Cleveland, Atlanta, 
and San Francisco. 

Appreciation is extended to engineers associated with the author’s 
firm who carried on the research for us. Mr. J. J. Keane conducted the 
major part of the inquiry, and is largely re.sponsible for the wealth of 
material obtained. Mr. D. J. Grant and Mr. Earle B. Eldredge also 
aided effectively in interviews and attendance at the hearings of the 
Boston Chamber of Commcr{;e on the building situation and in the 
preparation of the diagrams. A part of the territory was covered by Mr. 
William E. Curley, and his advice and experience on construction man¬ 
agement was utilized in the selection of data and the framing of conclusions. 

Sanfoud E. Thompson. 
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THE MEN’S READY-MADE CLOTHING INDUSTRY 

liv Mokris I.lkwhllyn Cooke 
iNTROntlCTlON 

The outstiuiding fact, of Die men’s ready-imule clothing industry is 
Diat il is alive from (oji 1o bottom. Everything is in dux -everything 
is in review. We know of no other industry so open (o conviction or where 
a moveiiK'ntr for the elimination of waste will get. such jin immediate and 
wide-spread and symjiathelic hearing from employers as well as from 
employees. 

In reading this report, it, should be borne in mind that this is a study 
in waste. There is much that is fine and insiiiring and promi.sing in the 
clotinng industry. My hope is that no one will think that in doing my. 
job- which was t,o analyze the wcakne.ss of the industry—I for one 
moment forgot all the good in an industrial structure that alTords the 
livi'lihood for a million of my fellow countrymen. 

The Men’s Clothing Industry.—The men’s clothing industry is con¬ 
centrated chietly in New York, Chicago, Rochester, Raltiniorc, Cleveland, 
Roston and Philadelphia. 'J’hc total value of its out])ut in 1919 was 
$l,b')8,0l)(),904 and the number of establi.shinents .5,2.54. An important 
feature of the industry is that, many establishments manufacture clothing 
on a contract, basis from materials furnished by others. About one-half 
of the estabiishment.s are rigular factories and one-half contract shops. 

In New York, however, which leads in the manufacture of men’s 
clothing, less than 100 “inside” tailoring factories existed in 1919 and 
there were about 1,970 contracting shops. 

The census for 1919 shows, for the country as a whole, the value of 
outjHit of regular factories as $1,079,024,498 and the output of contract 
shops as 878,982,411. 

Extent of and Responsibility for Waste.—The most waste takes the 
form of seasonal shut-downs, partial or complete. If the waste of the 
displaced labor due to these shut-downs is commen.surate with that of the 
displaced plant capacity and were it confined to one part of the year and 
divided equally among all thf clothing workers, they would have oppor- 
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lunity for one full term at school each year. This seasonal irregularity 
accounts, on'the average, for nine wasted hours in every working week. 
At least ten hours more is thrown away on energy-wasting and time- 
wasting shop methods, while another two or three hours can easilj' be 
gained by simply cutting out unnecessary work. In this report waste 
attributable to management, to labor, and to outside contact will be 
discussed in turn. 

I. WASTE ATTRIBUTABLE TO MANAGEMENT 

The fundamental causes of wiiste attributable to management are: 

1. Tlie scll-Uion-miikc policy. 

2. I.ack of sUimlurdizalion of ai)plianccs, conditions, work content, and method. 

3. Incflicicnt planning and adiiiinistration. 

1. The Sell-Then-Make Policy.—The most fundamental cause of 
waste is the traditional fear-inspired, order-enticing sales policy which 
expresses itself in wide variety, and its attendant make-to-order basis 
of manufacturing. The trend in recent years, due to the desire of the 
manufacturers to slimulate additional demand and their fear of losing 
, ground to competitors, has been toward an increasing number of styles 
of young men’s suits and of varieties of cloth. One concern in a recent 
season olTercd its customers 29 stock models of sack-suits and also made 
up suits in 14 .spc'cial models designed by certain customers. Each of 
these was offered in 3 styles of lining construction, 3 combinations of lin¬ 
ing material and in nearly l,lt)t) varkdics of cloth. Thus each purchaser 
had a free choice among 27S,000 possible combinations. While this case 
is extreme it is only the extreme of a widesju-cad trend. (See Figures 1-4.) 
But, fortunately, a few manufacturers have seen the absurdity of thus 
conducting a ready-to-wear business almost on a make-to-mcasure 
basis and have successfully inaugurated the opposite policy of limiting 
variety. 

The natural accompaniment to this excessive variety is manufacture 
only to fill sales orders actually in hand—the sell-then-make policy. 
This is a negative easy-going procedure in any event. But with this great 
variety of style offered, and without a tabulation and statistical study 
of sales data which is necessary for any dependable forecast of the prol)- 
ablc relative popularity of the various styles, sell-then-make becomes 
the only safe manufacturing basis. This sales and manufacturing policy 
of the men’s ready-made clothing industry has vast, far-reaching and 
ramifying effects, both economically and socially; 

(а) It permits manufacture only in small lots. 

(б) It necessitates seasonal production, the bunching of a large part of production 
into two short periods 
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Chabts Suowing Distribution op Sales Among Models 


Excessive variety of product keeps production <)n a small lot basis. This variety 
coupled with a policy of manufacturing only to fill orders received also causes produc¬ 
tion to come in marked seasonal waves alternating with slack seasons of extensive 
unemployment. 

One manufacturer offered his customers choices from 29 stock models of men’s 
and young men’s sack suits and also made up suits in 14 special models designed 
by certain customers. Each of these was offered in three styles of lining construciion, 
three combinations of lining material and in over 1,000 cloth styles. 

The effect of this great variety upon the size of manufacturing lots is shown in 
Fig. 5. The marked wave character of this firm’s employment is pictured in Fig. 8. 

That the public does not really demand so great variety is evidenced by the fact 
that 11 of these models aciamnt for 98 per cent of the total sales. 

The sales of 25 of the remaining models arc so small that they cannot really 
be represented in this chart. 
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Fig. 1. 


Fig. 2. 


This manufacturer offers 31 models of saiik suits and 2(> of overcoats. But the great 
bulk of demand concentrates on a comp.anitively fiiw models. 

This manufacturer offers oidy two men’s and six young men’s suit models, each 
in le.ss than 300 cloth styles. Two-thirds of his sales concentrate on three models. 
This enables him safely to make up suits of these models for stock between seasons and 
thus operate his plant continuously at full capacity; also to cut in lots averaging 128 
suits each. 
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Fig. 3. Fio. 4. 


This manufacturer offered 22 models of sack suits and 20 models of overcoats, each 
of which was offered in over 1000 styles of cloth. ()ne model in each accounts for nearly 
or quite half of all his business. He has a wonderful oiiportunity to eliminate slack 
seasons by manufacturing these models for stock. 
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iff) Small Lofe.—The concern in the ease mentioned above manufac- 
,times 400,009 suits a year in lots averaging 12 garments each (see Figure 
!)); rarely exceeding 20 garmrtits, and an astonishing proportion of them 
are of 0, 5, 4, 3 and even 2 garments each. 

Operating Wastes— In the operations rcciuiring matching of colors, 
it takos no longer to change thread for a bunch of 100 than for a bunch of 
2; nor docs it take longer to open and arrange bundles of garment parts, 
read instructions, bundle them up again, and so on. Probably the 
greatest loss, however, comes from the effect upon the worker’s skill 
through frcipient interruptions of the rhythm of his work. In the case 
cited, the work assignments were so short that one worker outr of every 
five was interi'uiited at least once evi-ry six minutes, and two out of every 
three wen; interruiitcd from one to six or seven times every half hour. 
Other manufacturers try to overcomt' this trouble by combining garments 
of various cloth shadi's in one lot. This is t'flcctive in ))art. 

Administrative Wastes.- -Such small sized lots make effective shop 
))lanning and administration so expensive that manufacturers dispense 
with it. From SO to lot) operations arc involved in making a sack ccal, 
according to the way in which the whole; process is divid(;d up. I o pro¬ 
vide individual work ticki'ts, an order of work, adequate inspection and 
move orders for lots of 1, 2, 3, 4, 5 or even 12 garments means a prohibi¬ 
tive expense. Most of these procedures involve no more expen.se for a 
lot of 100 or fitM) than for a lot of 3. Furf hcrmori;, ktis time of operators 
and clerks will be consumed in changing assignments of work in case of 
the large lots; for with the sm.-ill lots there is bound to be a large amount 
of waiting turns. With large lots, the expense of the method just men¬ 
tioned is a negligible factor, counterbalanced many times over by their 
benefits. With small lots the expense looms relatively so large that the 
manufacturer has not the courage to incur it. 

The result of dispensing with effective shoj) planning is a considerable 
loss of plant capacity and of workers’ time and earnings through shop 
idleness caused cither by whole sections of operatives running out of work 
or by failure of certain auxiliary materials to appear—lack of co-ordination 
of production in the various parallel sequences. In our visits to plants 
manufacturing in small lots we usually observed a large part of the forces 
on several operations waiting for work. Picture for instance 45 collar- 
makers delivering their finished coats, registering their numbers in a 
column in a book, in order to establish the sequence in which they were 
to be served with work, and then twiddling their thumbs until their 
numbers were called, or standing in line before the hanger sewers’ machines 
and snatching the coats one by one as they fall. All this occurred at the 
height of the manufacturing season when foremen were being taken to task 
for not getting out output. 



THE MEN'SJtEADY-MADE CWTHIN(9 INDUSTRY . 


(’iiAKTs Showing Numbeh of (iahments in ('tn’TiNcj 
Loi's 




!■! 

I 


Garmems per Lot 


'rins inanufacliircr of men’s and young men’s saek 
suits offers a gr.at variety in model and cloth style and 
ordinarily inanufacturos only to fill orders 

'This policy causes production to take jilace in small 
lots as hero shown, liurcly do manufa(*turuig lots exceed 
20 garments to the lot and an astonishing firoportion of 
them are in lots of 7, 0, 5, 4, 3 and even 2 garments ea(th 
Observe that far more orders are of giinnents each t han 
of any other size. 
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JUU WASTE IN INDUSTRY 

Extent of Waste Due to Small Lot Manufacture.—The amount of 
waste due to small lot manufacture varies, of course, with the size of the 
plant, but one production engineer, who has been through the process of 
installing effective planning and administrative mechanism in a large 
plant, estimates that without it about one-fifth of all the operatives’ 
time is wasted. Excessive variety of product and the sell-then-makc 

Chasts Showing Week to Week Fluctuations in Pebsonnel in Cutting Depart¬ 
ments. 

All garments must be “cut” before being “tailored.” lienee those charts, which 
represent the week to week changes in the number of cutters in the employ of these 
clothing manufacturers, picture the pronounced seasonal character of this industry. 






Composite chart showing fluctuations in 
twelve New York cutting departments. 


Fluctuations in another cutting depart 
ment. 







Fig. 8. Fio. 10. 

Fluctuations in one cutting department. Fluctuations in a third cutting department. 

manufacturing policy really block effective planning and administration 
of factory work, causing not merely shop idleness but other wastes as well. 

(6) Seasonal Demand. —Secondly, this sell-then-make policy puts 
manufacturing at the mercy of the seasonal demand, bunching a large 
part of production into two short periods each year interspersed with 
many weeks of reduced operating forces and part time operation. (See 
Figures 7-18.) How intense this seasonal bunching is, is indicated by 
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,he fact that in eight representative plants investigated in Baltnnpre, 
Chicago, and New York the average plant utilization over a period of three , 
rears was only 69% of a possible maximutn. In one plant it was only 
) 8 %. 


;)hajits Showing Month to Month Fluctuations in Total Wobking Forces. 



This chart, which pictures the month to month • 
fluctuations in the total working force of another 
clothing manufacturer, shows a slack season in 
October and November, 1918, another in March, 
April and May, 1919, and the oncoming industrial 
depression commencing after May, 1920. 
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Fig. 12. 


This chart shows the month to month fluctua¬ 
tions in tiic total number of persons on the pay¬ 
roll of another manufacturer of men’s ready-to- 
wear clothing. It does not show the typical 
seasonal fluctuations in employment, but rather 
those longer period fluctuations due to change of 
status of the industry from war work in 1918 to an 
uncertain peace-time production after the Armis-, 
tice, followed by the period of abnormal demand 
for clothing in the latter half of 1919 and early 
1920 and culminating in the industrial depression 
in the latter half of 1920. 

This chart shows what can be accomplished by a manufacturer who sincerely, 
■esolulely and intelligently sets out to manufacture for stock and adopts an aggressive 

positive sales policy. The working force declined 
I slightly in the latter half of 1918 and again in the 
latter part of 1919. But the average force is only 
6% under the maximum. These declines were due 
to the competition of the war-working industries 
in 1918 and to the return of soldiers to claim their 
wives and sweethearts in 1919. In the latter half 
of 1920, when other clothing manufacturers were 
shutting down their factories because of industrial 
depression, this establishment, which is operated 
under scientific management, kept its force operating 
at nearly full capacity. 
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Fig. 13. 


The seasonal demand is eaused not so much by the ultimate pur- 
shasers’ bunching their buying in the early Autumn and just before Easter 
as by two facts concerning the retail dealer: he does not wish to receive 
his merchandise before the beginning of his sales season; and secondly, 
partly through established tradition and habit, partly because of fear of 
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» ('hakts Siif)Wi!<ii Month to Month Fluctuations in Production. 

'I'lu'Sfi chiirt.s piclHro the viTy sooetaeuliir ups and downs, month by month, of the 
averaRR daily produetion of Rarments in the factories of certain manufacturers of men’s 
ready-to-wear Rarmeids FiR. 1 shows the tremendous fluctuations in overcoat pro¬ 
duction by a certain CAmeem; Fig. 2 the sack coat (and trousers) production of the same 
firm. Fig. 3 represents the fluctuations in the total garments of another concern. 

The great bulk of overcoats production is for 
winter use. Hence there are slack seasons of a half- 
year’s duration Unfortunately, the overcoat season 
coincides largely with the heavy weight sack suit 
season. The solution is either to manufacture 
for stock during the half year slack seasons or 
develop a dove-tailing business to which to transfer 
the overcoat facilities and force. 

The same volume of output if spread uniformly 
over the year, could have been produced with— 

Fiu. 14 

70% less plant capacity in 1918 
79% less plant capacity in 1919 
80% leas plant capacity in 1920 



Here the seasonal aspect is somewhat obscured by overpowering abnormal con¬ 



ditions—^war-time production in 1918, adjustment 
to an uncertain peace-time basis during the 5 
months following the Armistice, the wholly abnormal 
demand for clothing in 1919 and the oncoming 
industrial depression in the latter half of 1920. 
However, the traditional slack seasons arc repre¬ 
sented by the lower production of the February 
and March and the July and August of 1918, and 
the period from October, 1919, to January, 1920 
inclusive. 

Spread uniformily through the year this same 
output could have been produced with— 


31% less plant capacity in 1918 
68% less plant capacity in 1919 
66% less plant capacity in 19‘20 



This chart shows the end of a slack season in 
January, 1918; another slack season in April and 
May, 1918; again from September, 1918 to Jan¬ 
uary, 1919 inclusive, accentuated by the change 
from war-time to peace-time production commencing 
with November of that year; a pronounced one in 
April and May, 1919, another in August, September 
and October; a short one in December, 1919. 


Fia. 16 











THE MEN’S READY-MADE CLOTHING»INDUSTEY 


•103 


)eing a bad gucsscr on the trend of fashion, he docs not want to order 
,o() long in advance. For the latter reason also the manufacturer waits 
intil the last possible moment before making a final decision concerning 
he models to be shown. Consequently, receipt of the sales orders pre- 
•edcs the opening of the new retail sea.son by too brief a period, and the 
iianufacturing must be bunched. 


hiAiiT .Showing Month to Month Fluctuations in Phodoctions and PEnsoNtiHL. 



This cliart pictures in the lower line, the seasonal up.s and 
downs of production of another clothing naanufaeturcr. 
The upi>er lino portrays a very remarkable kind of fluctuation 
in the number of workers employed. Fach peak represents 
an overHjrowding of his jdant. 


Fig. 17. 


Chajit Showing Month to Mo.nth Fluctuations in Shipments. 



This chart vividly jiortrays the marked season¬ 
ality of a certain manufacturer’s shipments of 
men’s ready-to-wear clol.hing to the dealers. In 
November, 1920 the dealers rejected and returned 
more (dothing than was shipped to them. 


Loss to Manufacturers and Workers.—From the viewpoint of manu- 
icturing economy, this meaiLS the building of plant capacity and training 
3rsonnel force great enough to take care of production at these seasonal 
.‘.aks and then laying off the force and utilizing the plant far below its 
ipacity during the remainder of the year. At the depth of recent slack 
iasons this waste has run as high as 80% even in large establishments, 
hile many small ones have closed down altogether. 

From the point of view of the displaced workers the effect of this 
asonal production is very bad. It means extensive unemployment 
rice a year (see Figures 7 to 13, 17, and 18), which while it averages 
“.V 31% may affect 80 to 90% of the workers at the depth of the slack 
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season. No doubt many workers migrate to the tailor-to-the-trade 
houses or to other fill-in employments; but with the best they can do, 
there must be great loss of earning power. Were these workers only inani¬ 
mate tools, the waste might stop with that. However, they are living 
beings with family ties, feelings, anxieties and capacity for suffering. 

How All this Affects the Workers.—One consequence of their season¬ 
ally recurring anxiety and sufferings is a vast fund of antagonism 
to\(fard their employers and toward emplo 5 ’ers as a class, which we may 
sum up under the designation “ industrial ill-wiU.” Another is a concrete, 
practical though fallacious industrial philosophy, namely, the “ make- 
work ” theory; i.e., the belief that “ there is only so much work to be 
done ” and that the sensible course for workers is to stretch it out and 
make it last throughout the year. 

These feelings and beliefs express themselves in various ways—in 
favoring week-work and opposition to piece-work and aU systems in which 
pay is in any way dependent upon individual performance; in the abolition 
in the week-work markets of work-tickets and all mechanism for recording 
individual performance; in suspicion of the manufacturer’s motives in 
connection with any mechanism he may try to adopt, thus hampering 
and even preventing the installation of the mechanism necessary for the 
most effective planning and administration of factory work. 

We have dwelt at length upon this seasonal phase of the industry, its 
causes and effects, not merely because it constitutes one of the largest 
wastes, but also because it constitutes the one big problem that con¬ 
fronts the workers’ union and for which they are demanding a satisfac¬ 
tory solution. And until they see promising progress being made in this 
direction, industrial ill-will will not only grow but will retard and in some 
places block the introduction of measures necessary for eliminating other 
wastes, big and little. 

Recommendations.—The chief cause of seasonal unemployment we 
have seen to be the sell-then-make basis of manufacture, which in turn 
is largely dictated by the excessive variety in styles of product. What 
seems to be needed is for each manufacturer: 

(а) To limit the number of models and cloth styles. 

(б) To bridge the slack seasons by manufacturing for stock. 

(c) To adopt vigorous, positive selling methods, backed up by effective national 
advertising. 

(a) Limiting Number of Models .—Study of sales statistics indicates 
that neither the consuming public nor the dealers really demand such 
excessive variety. In one case, eleven out of thirty-one sack suit models 
accounted for 78*% of the total sales. (See Figure 2.) In another, nine 
out of twenty-two models accounted for 94% of the sales and one model 
alone accounted for 50%. (See Figure 4.) In a third, eleven out of 
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forty-three models accounted for 94% of the sales, while the sale* of 
twenty-five of the remaining models ranged from -fn of 1% down to • 
TjVff of !%• (So® Figure 1.) Most of the multiplicity of models seems 
to represent the manufacturer’s effort to entice a little additional business 
—business that must be unprofitable on such a minute scale. 

{h) Bridging Slack Seasons .—All large clothing houses have always 
done a considerable amount of making for stock during the slack seasons; 
they have simply reduced their production to 50% or 20% of normal. ■ 
An intelligent study of their sales would enable them safely to make for 
stock up to their full normal output throughout the year. The great bulk 
of sales, 71% of men’s sack suits and 89% of young men’s, concentrate 
on the so-called “ regular ” forms and largely on five sizes. (See Figures 
19 and 20.) Every manufacturer’s list contains two or three models that 
are much better sellers than the others. Likewise, there are a number of 
good (not freakish and flashy) cloth styles which the manufacturer can 
practically be sure of selling in considerable quantities. These are the 
materials with which to bridge the slack seasons by manufacturing for 
stock. 

Several houses have found that the proportions in which their sales 
of the first two weeks of the sales season divide themselves among the 
varic'us models are substantially the same as the proportions for the entire 
season. On this basis they estimate the distribution of their total sales* 
and continue to manufacture for stock throughout the year. This enables 
them to plan all cutting and manufacturing so as to secure the greatest 
economies both of cloth and labor. 

(c) Effective Selling and Advertising .—In addition to a courageous, 
constructive sales policy, confining the business to from five to ten weU- 
cho.sen models and 200 to 300 cloth styles which express all the variety 
the consuming public can appreciate, it is urgently recommended that 
the country be divided into sales territories, and that a definite quota 
not only of all garments but of each model be assigned to each. Vigorous, 
positive salesmanship backed up by effective national advertising should 
then be applied to carry out the sales policy and sell the quotas.* 

One concern with such a three-fold sales policy as has been suggested 
offers but eight models of sack suits, each in less than 300 cloth styles. 
It is able to cut in lots averaging 128 gannents and one cloth style each. 
Contrast this with average lots of 12 garments, cited in a foregoing illus¬ 
tration. Two-thirds of its sales concentrate on three of these models. 
The concern manufactures these three models for stock during the slack 

■ See Bulletin of the Taylor Society, Vol. V, No. 6, Abstracts of preliminary Reports 
of the Committee on the Organization and the Functions of the Sales Engineering 
Department and the Committee on the Organization and the Functions of the Sales 
^ Operating Department. , • 
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sciisons, oporalos iit, nearly full capacity 1-lic year round, has the sood-will 
■and hearty 'co-o])eration of its (ani>loyees, and has all tlu! nicchanisin 
necessary for (dTeclive, (wonoinical idannins and oi)era(ion of its plant. 
(See h'iKures 1, 6, and Id.) 

2. Lack of Standardization.— The s(!Cond fundamental cause of wasle 
attributable to management is a lack of standardization of appliances, 
coivlitions, work coident and method. Production can be carried on 
most effectively only when: 

(o) Plach operation is performed with the best available ajjidianoes; in other 
words, on inae.hines of standard design. 

(6) Machines are maintained in proper condition. 

(c) The work content of operations i.s standardized. 

Men’srciitly-made clothing is not for the most.itart manufactured under 
these condition.s. 

(а) Variety of Dc.siyn - Machines of a variety of design tire found on 
the same ojteration in the same shop. High-speed machines are not. usttd 
in those operations to which th(!y are tidapted. Machine and other work¬ 
place, tables are too short, loo narrow and too high or too low to afford 
sufficient elbow room and comfort for uidi:un|)er(al ojtertition. Only one 
manufacturer hits betm found who 1ms written stamhird specifications 
,for those things, based on any rtail si udy. 

(б) Maintnuina' of Machiticr.— Furthermore, machim's are not main¬ 
tained in proiier oirerating condition. For instance, in one factory, 1100 
operatives arc s(!ivcd by two machinists, who are kespt on the jump 
making emergency make-shift repairs out in the shop while the workers 
look on and others await their turns. They do not. have time to take a 
machine into the repair shop and give it a thorough overhauling. Nor 
docs the repair shop contain a single i)lane.r, speed lathe or drill press. 
The sewing machines are in run-down condition. Not only do the opera¬ 
tives, who are on piece-work, lose ])roduction and earning power through 
these frequent break-<iowns, but also through the low speeds of their 
machines and the interruptions by fn^quent thread breaks that come 
when the internal nie<d>anism is out of proj)er adjustment. Discourage¬ 
ment and dissatisfaction of piece-workers under such conditions lead to 
excessive labor turnover. 

On the contrary, certain manufacturers maintain well eejuipped 
repair shops and adequate stock of spare machines. Instead of waiting 
until machines break down before repairing them, all the machines are 
divided into comparatively small groups, each group is put on a time 
schedule, so that at regular stated intervals each machine is replaced from 
the spare stock, taken into the repair shop and the internal mechanism 
thoroughly, inspected and restored to proper operating condition. This 



THE MEN'S,READY-MADE CLOTHlNd INDUSTRY , 


107 


not. only forestalls and prevents actual break-down in large part.but 
maintains all machines in better operating condition. 

(c) Wwk Content of Operations .—^The work content of operations is not 
standardized. In one extreme case 45% of all the work being performed 
in a certain lengthy operation was found to be unnecessary. (See Figures 


CuARTO Showing Distribution of Sales Among Different Shapes and Sizes. 
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Fig. 19. 

'JTie iiroat bulk—861%—of tho deiuand for men’s and young men’s ready-to-wear 
sack suits is for the “regular” or standard shape or form. Men’s “regulars” concen- 
trab largely on 0 sizes, namely: 37, 38, 39, 40 and 42. Young men’s regulars also con- 
eentrale on .6 siz<‘s, namely: 36, 37, 38, 39and 40. , 



MENS REGULARS YOUNG MEl^S REGULARS 

SIZES 
Fig. 20. 


Manufacture of regulars for stock in conservative styles in these sizes and in a range 
of tasty (not flashy) suitings is safe up to such limits as fully to bridge the traditional 
slack sales season. 

8 to 21.) A recognized authority in the industry, who has been through 
the process of standardizing coat shop operations, estimates that on the 
average 20% of all the work traditionally done is unnecessary. 

The substitution of the most effective method for the variety of 
inferior methods offers probably the largest direct opportunity for a 
production pick-up. In so simple an operation as creasing anphole seams 
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six Afferent methods were found in use among eleven operators working 
side by side^. The best of them turned out work over two and a half 
times as rapidly as the poorest'. The average productivity of all was 43% 
under that of the best. (See Figures 22 and 23.) The output and piece¬ 
work earnings of a certain group of basting pullers were doubled by teach¬ 
ing them the methods of the best basting pullers in another shop. The 
authority referred to above states that such waste figures apply to the whole 
garment making process. 

3. InefiScient Planning and Administration.—The third fundamental 
cause of waste attributable to management is ineflScient planning and 
administration. The great majority of clothing establishments lack even 
the mechanism which is necessary for effective planning and adminis¬ 
tration of work. Some of the planning is done by shop executives or 
workers as an incident to other work. Much of the planning on cutting 
work is done by the cutters themselves. Manufacturers who have trans¬ 
ferred all the planning of cutting to a planning department have as a rule 
found that they get higher, longer and more economical lays, consume 
less cloth per suit, and get a much more rapid output. 

In most tailoring shops there are no dispatching stations for recording 
the progress of work and giving out work assignments, no work tickets, 
consequently no route sheets or progress records for the various manufac¬ 
turing lots, no record of production cither of the individual worker or 
'operation, no record of the balance of work ahead at each operation or of 
the plant as a whole. Lots of garments introduced at the beginning of 
the process drift through without any one knowing where they are. Pro¬ 
duction is measured only in shipments of completed garments. Opera¬ 
tives either hunt up their own work supply or the foreman and his assist¬ 
ants, combining the function of shop porter with that of instructing, 
inspecting, disciplining and a multitude of other duties none of which are 
done well, watch the work supply of each worker in his jurisdiction, find 
and carry work to him. Congestion of work at some points, idleness at 
others may be said to be the normal conditions. 

There are three indispensable requisites of effective planning and 
administration: 

(а) Performance standards. 

(б) An up-to-the-minute record of production in each operation, and versatile 
workers. 

(c) A cost system. 

(a) Performance Standards .—Without standardization of appliances, 
conditions, work content, and method, no valid performance standard 
can be determined. The great mass of clothing factories are without any 
performance standards. Some, indeed, do use a stop-watch in timing 
operations for the purpose of setting piece-rates. This so-called “ time 
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Chabts Showing Time Wasted. 
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The methods and performances of 11 workers were studied in these two operations. 
The time that is needed by the best and easiest method in each case is represented by 
the length in white. The additional time needed by the method used by the worker 
in question is represented by the cross-hatched length. These workers were on week 
work and without incentive to do their best. The excess time each took over what was 
necessary by his method is represented in solid black. The methods used were on ^he 
average only 57% as effective as the best method. The workers’ performances aver¬ 
aged only 59% of what they could do regularly by their methods. 

The work of 15 finish pressers were studied in a certain coat 
shop. Many seiitions of work done by some were not done by 
others. Yet all the coats were accepted by the manufacturer as 
properly pressed. Investigation showed that 45% of the work 
done was unnecessary. 

Fig. 21. 
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COMPARISON OF methods AND TIME ON CREASING ARMHOLE SEAMS 
Fig. 22.—Comparison of Methods and Time on Creasing Armhole Seams. 
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COMPARISON OF METHODS AND TIME ON PRESSW6 SHOULDERS 
Fig. 23.—Comparison of Methods and Time on Pressing Shoulders. 
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stufly ” almost without exception seeks to set tasks and rates without 
any attempt to standardize the variable appliances, variable machine 
speeds, variable lengths of stitch, and variable methods, which are invari¬ 
ably encountered. IIow can such stints and their corresponding piece- 
rates be just or lasting? In fact, such studies cannot result in perform¬ 
ance standards. Indeed, the piece rates based on timing are set for the 
operations in name only, there being no supporting written description 
of the appliances, conditions, detail of work content and methods to 
which the piece rates refer. In consequence the piece-workers are able 
successfully to carry on a continuous process of reducing the work con¬ 
tent of operations, even skimping on quahty, and yet maintain the same 
piece-rates. The alleged performance st.andards of other manufacturers 
which are based on “ average past performance ” arc of course equally 
invalid because they, too, do not refer to detinile methods and stand¬ 
ardized surroundings. 

Value of Performance Standards.—Properly determined perform¬ 
ance standards are a very valuable device, not only for planning and 
administering production but for condiKhing industrial relations on a 
mutually salisfac1,ory basis. ITnder the piece-rate .system they are the 
basis of just piece-rates. Under the week-woik system they are the basis 
of a just meastiremcnt of the individual worker’s performance and of 
adjustment of his wage rate, to his capacity. One concern operates under 
a system of “ week-work with jwoduction standards.” Owing to a num¬ 
ber of causes, including union opposition, these production standards arc 
not based on careful detailed studies and standardization of processes, 
methods and the like. The interesting thing about them is that, thej' are 
determined in a jiroccss of collective baigaining. Furthermore, the week- 
work rates refer to these standards; indec'd, for many operations thei'o 
is a scries of progressive standards with a corresponding wage rate for each. 
A record is kept of each worker’s performance and compared with these 
standards. In this way he grades himself and determines his own wage 
rate by his performance. 

It has been reported to us that in a city not covered by this report 
painstaking time study with satisfactory standardization of process is now 
being practiced with the full co-operation of the Amalgamated Clothing 
Workers of America. We arc satisfied that other conditions being right, 
the individual and collective interests of both employer and employee 
demand the scientific analysis of process. 

By constantly checking a(dual performaiuH? against the standards 
and by promptly investigating the <!aus(?s of failures to attain standards, 
the manufacturer can quickly d(d,('ct uustandarilized conditions as tluy 
creep in, and rectify them. Performance standards enable the work 
waiting at each operation to be expressed as hours of work ahead, obvi- 
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ously a valuable aid in planning the distribution of workers so as to prevent 
both congestion and failure of work supply. All sales orders can be 
expressed in terms of hours of work, on tlie basis of which a balance-of- 
work-ahead record can be maintained, delivery promises can be kept, the 
sales management can be guided in soliciting more business or refusing 
orders, in pushing this class of model and neglecting that. Production 
(ran be planned for an entire season. In the realm of expansion, the manu¬ 
facturer can plan the size of his plant and operating force to take car^of 
a given volume of business by a continuous operation. These methods 
together with a scientific make-for-stock policy, ba.sed on an intelligent 
use of business statistics, make it possible to eliminate the seasonal wave 
feature of manufacturing clothing. 

(6) Production Records and Versatile Workers .—Without a record of 
))roduction congestion of work is bound to occur at some points and 
running out of work is bound to occur at other points; both do occur before 
the shop executives can become aware of their imminence. With such 
records the trend of affairs at each point can be known hours, even days, 
ahead and adequate measures taken to maintain the even flow of work. 
These measures consist, for the most part, of planned transfers of workers. 
Transfer of workers so as to redistribute them among operations is neces¬ 
sary if congestion and idleness are to be avoided. Only in a factory large 
enough to supply the whole world and with a perfect attendance could the 
work forces in the various operations be so proportioned as to dispense 
with transfers. Hence the necessity for a versatile and mobile force of 
operatives—each of whom is skilled in two or more operations. 

Two manufacturers in particular have done very well in these respects. 
One operates under scientific management, the other is making an effort 
to install it. Both have divided their shops into sections, each served 
by an ordcr-of-work station; both have work tickets to record individual 
production; both have a route card for each manufacturing lot, on which 
the one keeps an up-to-the-minute, the other an up-to-the-hour record of 
the progress made upon the lot; the one has an up-to-the-minute, the 
other an up-to-the-hour record of the production in each operation and 
of the balance of work ahead of it. The one, through a policy of grading 
and rating the various operations according to the skill involved and of 
developing the all-around skill of its workers, has developed a very versa¬ 
tile and mobile work force and, redistributing them each day so as to 
“ balance the shop,” congestion at any point is avoided by setting a 
production quota for the day that will occupy the “ weakest link ” the 
full work day and by stopping production in each operation as soon as 
the quota is reached. The other maintains a separate “ flying squadron ” 
of versatile workers and plans the transfer each day on the basis of the 
balance of work ahead and production record. 
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,A11 of this implies centralized planning to originate and plan for 
manufacturing orders, prepare the administrative stationery, collect 
and interpret reports, arrange for transfers and the like. Once consci¬ 
ousness of these needs is awakened, it will demand a survey of the work 
of the whole season and of future seasons. Manufacturing planning, sales 
planning, financial planning, both for the immediate and more remote 
future will become interlinked. 

(c) A Cost System .—Relatively few American industries have devel¬ 
oped a generally accepted and applied system for finding costs. The 
reason in the case of the men’s ready-made clothing industry lies largely 
in the fact that a considerable part of the total cost of the product is 
included in two items (1) the cloth and (2) the direct labor required to 
fabricate the cloth; and also in the fact that a large part of this direct 
labor item could formerly be figured out in advance pretty accurately 
through the schedule of piece-rates. But in the development of large scale 
production, with its staff of so-called “ non-productivc ” assistants to the 
operators and heavy overhead expenses, for some of which the shop is in 
no way responsible, cost-keeping has become more and more necessary. 
Any really modern cost system is operated to gage the effectiveness of 
manufacturing and merchandising methods and as an aid to the develop¬ 
ment of better methods. A cost system, for instance, like the one widely 
used in the printing industry, which simply tells the manufacturer whether 
his selling price is in excess of his “ cost,” acts as a deterrent to efficient 
manufacturing. “ The Cost factor is the best measure of performance 
known.” * 

In fact, there is frequently no available measure of the efficiency of 
methods other than costs. An accurate cost-keeping system is especially 
valuable to establishments operating more than one plant, in that it makes 
analytical comparison of results pos.sible. A cost-keeping system per¬ 
mitting the ehmination of guesses and approximations will be a strong 
incentive in securing the interest of the workers in production. The 
moment cost-keeping is adopted, many present practices will be discarded. 
In more than one New York shop the payroll is regularly made up on 
wrapping paper and consigned to the waste basket after pay day. In one 
of the most representative plants the entire estimated cost of the suit is 
added to the inventory the moment it is put in process. In another large 
shop, the opposite practice is followed and the $200,000 tied up in work 
in process does not appear in the inventory. 

The Sub-Contracting System.—A noteworthy feature of the industry 
is the progress away from the sub-contracting system in tailoring. While 
a considerable portion of tailoring is still contracted out in all the large 

* “ True Cost Finding, etc.”—Annals of the American Academy of Political and 
Social Science, Philadelphia, November, 1919. 
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markets, New York, with nearly 2,000 contracting shops and less than 
100 so-called “ inside shops ” remains the one market which conducts'its 
tailoring pre-eminently on the sub-contract basis. The development 
elsewhere has been toward the establishment of large and stable manu¬ 
facturing institutions which do their own fabrication—called tailoring— 
in large part. An occasional manufacturer may even be found who 
prides himself on doing all of his own manufacturing. 

This movement must go on to its logical conclusion. Only when hU 
the manufacturing facilities he uses are under his own control can the manu¬ 
facturer secure that effective planning and administration which is neces¬ 
sary to the most economical production. In New York a movement 
has been retarded, partly because many manufacturers do not want the 
responsibility of maintaining employment for the workers, partly because 
of the attitude of the workers production in “inside shops” is more 
expensive than under the sub-contracting system. Not only do the work¬ 
ers prohibit performance standards, work tickets and all the mechanism 
that is necessary to effective shop planning and administration, but it 
is claimed that they do not work so well for the manufacturer, who to 
them is a fabulously wealthy non-producer whom they rarely see, as 
they do for the contractor who frequently works alongside of them and 
whose ability to pay them their high week-work wages obviously depends 
upon their enabling him to to deliver great quantities of finished gar¬ 
ments to the manufacturer. The drift in every industry proves that 
manufacturing on a contractual basis must give way in the long run 
before the obvious economies and betterments of a self-contained plant 
executing its own plans. 


n. WASTE ATTRIBUTABLE TO LABOR 

Industrial discord is an important source of waste in the men’s ready¬ 
made clothing industry, but even as regards this source the fact should be 
borne in mind that all such waste cannot rightly be charged to labor. 

We have spoken of the fund of industrial ill-will of the workers toward 
their employers which has grown chiefly out of the large amount of recur¬ 
ring seasonal unemployment. The workers also have vivid memories 
of the mere wage pittances they received in their former years of sweat¬ 
shop exploitation. The result in recent years has been a rapid unioni¬ 
zation of the industry, which not only has brought wage rates up to 
proper relationship with wage rates in other industries and beyond and 
established the forty-four hour week, but has done much to improve 
sanitation in the factories. 

Strikes and Stoppages.—Industrial discord is stUl, however, an impor¬ 
tant source of waste. A large part of the New York market was idle during 
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th^ fourteen weeks’ strike immediately following the Armistice. Unioniza¬ 
tion strikesJiept another group from work for several weeks in the Summer 
of 1919, likewise a group of Chicago plants. As we write a large part of 
the New York market is again idle on account of what is called by one 
party a strike, by tlie other a lock-out, which commenced in December, 
1920, through the failure of collective negotiations to effect a new agree¬ 
ment. Since the unionization of the industry, however, strikes have been 
relatively infrequent. The collective bargaining agreements forbid strikes, 
lock-outs and stoppages and provide impartial machinery and proce<lurc 
for adjusting disputes. The higher union leaders act in accordance 
with these arrangements and do not sanction strikes and stop¬ 
pages. 

In most markets, however, these arningcments arc still so new that 
neither the employers nor the employees api)reciale their responsibility 
under them. In wage settlements the work<!r so concentrates his atten¬ 
tion on the question of whether he is to get the desired wage increase 
that, after the decision is rendered, he overlooks his part of the bargain— 
the conditions subject to which the incicasc is granted. In New York 
a seasonal wage settlement was effected in Aj)ril, 1919, to last until October 
1st. New demands were presented and a new settlement effected in June, 
to last until December 1st, again in August and in October. The employ¬ 
ers, however, were not without responsibility for this. Under the pres¬ 
sure of an unj)recedcnted demand for clothing, their keen competition for 
labor, especially to man their new shops, advanced hiring rates higher and 
higher, causing rapid migration and inecjuality of rates in old shops in 
which vacancies were filled at the higher rates without like adjustments 
for the workers already there. 'J'hen followed discontent, individual and 
shop demands for further increases, many stoppages of whole sections 
of workers, and some unauthorized strikes, culminating in the new 
market demands. 

In Chicago, where collective bargaining started in the factories of 
Hart, Schaffner & Marx in 1911, the leaders are more experienced and the 
workers better educated concerning their responsibilities under agree¬ 
ments. Nevertheless, stojjpages are not infrequent. Furthermore, 
although general wage adjustments are not demanded except in the 
seasonal settlements, there is a continuous process of raising wage rates 
by “ nibbling ” at individual piece-rates in individual factories. Appar¬ 
ently the same process is going on in other markets. This is by no means 
the whole story. It is refreshing, for instance, to watch a union deputy 
take twenty-seven cutters to task very carneslly and in an effective 
manner for not keeping their production up to the standards agreed upon. 
And it is interesting to note that recently the Chicago clothing workers 
Accepted a 10% reduction in wage rates by collective bargaining. In 
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.ini(! all parties will come to a bettor af)preciatioii of tli<>ir obligations to 
)no anoth(!r under l.liese agreements. 


III. WASTE ATTRIBUTABLE TO OUTSIDE CONTACTS 

Seasonal Bunching of Bemand. —Waste in the manufacturing process 
jannot be entirely eliminated through sU^ps taken within the plant. 
External relations both with the inanufa(durers of cloth and other materials 
ind with the retailers and other agencies through which the manufactured 
garments are markested have a vital bearing on the (iff<!(;tivcness of manu- 
‘acturing f)roeeduies. it lias been demonstrafed l.hat a great deal of 
:;o-oporation is needed between manufacturia' and retailei- in order to 
•educe the .seasonal bunching of demand. 

Cancellations. - Besides, more dependabk? bu.siness relaiions must 
replace those now |)revailing. At pre.scnt a sale is not. a sale, (laucella- 
l.ions of sales orders arc common])laee every day o(;curiences. Indeed, 
it is not uncommon for a purchaser who buys on long time credit, to 
return his unsold goods ;it the end of the season, obtain credit, and get it. 
Dne manufacturer reports that during the heav>'-weight season of 1920 
his cancellaiions amounted to of his sales and the I'cturned mor- 
ehandise to 10-^%. Another reports cancellations of and returns 

Ilf This was a very exceiitional season, due to the price cutting 

campaign inaugurated by the U. S. (iovernment and on-coming industrial. 
Jeprcs.sion. But in earlier seasons cancellations ranged from 3 to 14% 
and returns from 5 to 11%. 

Not all the blame rests on the dealers. It is a common practice for 
manul'acturers not only to over-sell the dealeis but to over-sell their 
manufacturing capacity, make and delivei' what they can and cancel the 
remainder of their orders. Sauce for the goose is sauce for the gander. 
The manufacturers also do the same thing to textile mills. 

Certain large department stores and other stores engage in an especially 
reprehensible practice. One of them placed orders for about $300,000 
worth of suits with a certain manufacturer, accepted deliveries of one- 
ourt.h to one-third of that amount and then, when the remainder of the 
jrder was cither on the manufacturer’s shelves or in process, cancelled 
t. Then the buyer came in and offered to buy these .suits at 25% dis¬ 
count, which the manufacturer felt forced to accept. On this basis this 
auyer conducted one of the “ cut-price ” sales. lie continued this prac¬ 
tice for three or four seasons, until the manufacturer refused to accept 
iny more orders subject to cancellation. 

Obviously economical manufacturing cannot be conducted on any 
inch basis. Certain manufacturers now refuse to permit cancellations. 
Eradication of the practice can be hastened if the manufacturers will get 
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together on basic sales policies and have the mutual confidence and back¬ 
bone to carry them out. 

Relations with the Mills.-v-The tendency to trade and to even to gam¬ 
ble in cloth is everywhere apparent. The whole process of purchase 
and delivery is on a basis which many other industries abandoned long 
ago. Collective buying is successfully practiced in some sections of the 
ready-made clothing industry. Perhaps it is feasible for the men’s 
ready-made group at this time. At all events, it is certain that the 
relations of this group with the mills which furnish their cloth leave much 
to be desired. 

Need for a Trade Association.—All this suggests one of the outstanding 
weaknesses of the industry, i.e., the absence of any comprehensive trade 
organization through which common problems can be studied and com¬ 
mon remedies applied. The organizations supported by the industry 
as a whole have to do principally with marketing the product. And the 
means employed are largely to afford an opportunity for the display of 
goods, the meeting of buyers and the more obvious types of activity 
grouped generally under the head of merchandising. The International 
Association of Garment Manufacturers has only two members in the men’s 
ready-made trade and these do not participate to any extent in its activi¬ 
ties. There is no joint agency studying the obvious weaknesses in 
merchandising and manufacturing technique. With a product so nearly 
uniform the economic advantage of collective action in such matters as 
standardization, cost-keeping and merchandising research is altogether 
clear. The assertion will probably not be challenged that there is not a 
single individual throughout the entire industry who is solely engaged in 
research and thus without operating duties. There are other industries 
which pay slight attention to research, but none, I believe, in which it is 
so nearly ignored. 

The national Industrial Federation of Clothing Manufacturers is 
loosely organized, but nevertheless has proven quite effective in crises. 
Its leadership on the whole has been liberal. But in the light of its 
opportunities its policies have been far from aggressive. As a matter of 
fact, the failure to establish any clear national labor policy has proven a 
blessing, for in every one of the markets individual experiments of no 
mean importance are in process of being tried out. 

There is a feehng in the clothing trades generally that organizations 
dealing with labor policies should not interest themselves in other matters. 
This is probably one reason why the Industrial Federation of Clothing 
Manufacturers takes so httle interest in production methods. The 
practical contributions to this field have come largely on the initiative of 
the several impartial chairmen and a few labor managers. Without 
making any effort to locate the credit for it, one can say that probably no 
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otlicr industry in this country is so generally aware of the essential 
character of the group of problems included under the general heading 
of industrial relations. There is every rcasort to believe that as the good 
order of the industry is improved the labor managers and the repre¬ 
sentatives of the workers may find some way of arousing the interest of 
the workers in the technology of the industry. Peace and good order are 
ends to be sought, but to use a phrase current in one shop, they do not 
“ get out the pants.” * 

Among the efforts now being made to put the industry on a more 
effective basis, those directed toward tiie establishment of good will 
transcend all others in importance. But the obvious drift within the 
labor movement, the necessities of the times and the individual and 
(collective interests of the employers suggest, that everywhere the effort 
should be made to bring irn'ii and management together for the closest 
possible co-operative study of the technology and science of the industry. 
And, lastly, some means must be found for bringing the employers together 
in an orgaiiization—existing or f.o be cr(!al,ed—the obj(!ct of which should 
b(! t.o carry on the production and mertchandising reseaichcs and activities 
whicli recpiire c<)ll(!(ctive action. 

THE FIELD REPORT EVALUATION SHEETS 

Through Bie use of the questionnaire, cause and resulting effect 
have been isolated in a way we would not have deemed possible at this 
stag(! of the development of the science of management. The answers 
on the qu(!stionnairc have been used on the rating sheet giving the nine 
plants analyz(!(l the following “ relative or comparative ” standing in this 
matter of wastefulness—the best record being at the bottom: 


Plant No 1.. . 

83 0 Points 

Plant No 0. 

68.0 Points 

o 

79 8 

7. 

53.0 “ 

3. 

75 7 

8. 

53.2 " 

4. 

08 6 

9 . 

26.6 “ 

5. 

08.3 

Average. 

64.2 " 


This means that the best plant has an advantage of 57 points in a hun- 
dned over the worst, and that it is 42 points ahead of the average of the 
other plants investigated. It will be surprising if any other industry 
affords an equally striking example of a single plant of high and known 
excellence so far ahead of its competitors in most of the things which 
takem together constitute good management. 

One conclusion apparent from these rating sheets is the preponderant 
share of the responsibility for waste which is chargeable to management. 
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VVliile labor naturally participates in many ways in lowering the general 
effectiveness, still its total contribution is but a fraction of that of man¬ 
agement. On the other haiifl, the responsibility of the public ajipears to 
be negligible. In the nine plants investigated these responsibilities for 
waste averaged as follows: nianagcment, 75%; labor, 10%; and the 
public, 9%. 

Owing to the scarcity of depcndaldc data about the value of the total 
annual product of tlu! industry and the complete absence of statistics of 
quantity production, it is difficult even to approximate preventable 
waste in dollars and cents. But it seems clear that a 40% pick-up in 
effectiveness is easily in sight. This saving can be brought about with¬ 
out revolutionary changes simply through the fairly general adoption of 
methods in current, use. Fixing the pi'esent value of the output of the 
industry at say $()()(),0(K),000- alxmt half of tlu' figure given in the last 
census—savings easily possible would aggregate more than three-quarters 
of a million dollars a day. 

We are fairly well satisfied that our evaluation sets forth t he compara¬ 
tive wastefulness of the nine plants with substantial accuracy. However, 
it is evident that a considerable clement of judgment enters into our 
relative evaluations of the fortj'-seven items and that until these judg¬ 
ments can be tested and rectified in the light of later experience, too much 
reliance should not be put upon the absolute accuracy of the several 
evaluations. 

We feel that, the cliief value of this held report evaluation sheet is 
to be found not in the results of this investigation, but in that it con¬ 
stitutes an important beginning out of which will be perfected a very 
powerful and very valuable instrument for investigation. Later experi¬ 
ence will of course suggest other causes of waste than those we have 
enumerated. It will also give us more accurate measurements of the wastr;- 
producing powers of the various causes than is possible now. 

Note —Wc consider that items K 15, K 10, and U 7, wfiieh deal on the one hand 
with provision whereby the organized mind of the management is evaluaied and on 
the other with cost accounting, are relatively undervalued, but have yielded to the 
opinions of other authorities for the purpose of this investigation. 
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CHAPTER VII 


THE BOOT AND SHOE INDUSTRY 

By Sanford PI Thompson 

Size of the Shoe Industry.—Boot, aiui shoe luaiiufacturc is the giant 
t)f the group of leather industries, neail>’ ecjualing in the value of its 
products the couibined value of all the other trades in this group. 

Shoe manufacture is one of the most highly competitive of the indus¬ 
tries, having about 1800 producing comi)anies, the largest of which manu¬ 
factures about 0% of Ibe total output. No trusts have been formed in the 
shoe industry and no agreements or jwols exist. 



1909 

1914 

1921 

Value of output. 

$442,030,720 

$501,700,458 

$1,300,000,000 

(Capital invested. 

197,090,.344 

254,590,832 

.500,000,000 

Pairs produced. 

28.1,017,181 

292,006,408 

300,000,000 

Numbers engaged . 

200,847 

210,348 

225,000 

Value of earnings. 

109,040,16.5 

128,023,475 

280,000,000 


Figures for 1909 and 1914 are from 1914 IT. S. Census of Manufactures. 
Figures for 1921 are estimated, after consulting the latest published and 
unpublished data, since no exact figures are yet available. 

New England produccw about. 58% of the shoes made in the coun¬ 
try; New York, 14%; Mis.souri, 8%; Ohio, 0%; and Pennsylvania, 
H%- The relative value in the 12 leading states in 1914 is shown in 
Figure 1. The remaining production is scattered all over the country. 
The average output per employee is about 5.1 pairs per day, based on 
an average of the entire year. The range in these shops, due to styles 
and plant conditions, is from 3 to 12 pairs per operator per day. The 
far reach of shoe production is shown by the fact that, excluding hides, 
the materials used to make a pair of shoes come from some twenty-five 
countries. The exports of shoes are shown in Figure 2. 

Nature of Problems to be Solved.—Shoe making as a manufacturing 
process did not begin its existence until the middle of the last century. 
Before that time shoes were made by the wearer or by the village cobbler. 
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The growth of the industry once under way was rapid and at the present 
time shoe machinery is in a higli stage of development. Development of 
methods and management, eifcei)! in a very few establishments, has not 
kept pace with the machinery. 



Milltonj. of Dollars 
80 120 


160 


WiWf OF BO^T AND SHOE fHODUCTS 
\foRI2L[AO/H(7STATES — 

1914 


bo iro 

Millinno of Oollurc. 



Fifl. 1. 


The varieties of style, the nundjcr of sizts and widths, the multiplicity 
of operations in making a shoe complicate the processes and tend to cause 
congestion between departments and irrcgidarity of flow of work. This 
results in wasted time of the shoe worker with the consequent dissalis- 
faetion and unrest and a loss in production and in overhead cost to the 



Pio, 2._Exports of Shoes from the United States During Twelve Months Ending 

June 30, Each Year Since 191d—Exprcsse<l in Pairs. (Courtesy of Merchants’ 
National hank, Boston, Maas ) 

manufacturer. In a few factories these difficulties have been overcome 
to an appreciable degree. 

A most serious situation lies in the over-capacity of .shoe plants. The 
capacity of shoe manufacturing plants in the United States is approxi¬ 
mately 1,750,000 pairs of shoes per day. The average production is 
about 977,000 pairs for a 300-day year. 
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Preliminary processes of tanning and preparation of the leather greatly 
affect the wearing qualities of the shoe as well as the cost of the finish’ed 
leather. These factors, however, have not been taken up in tins report. 

Causes of Waste.—In boot and shoe manufacture the causes of waste 
arc recognized as; 

I. Seasonal business coniplieatcd by variety of styles. 

11. Imperfect control of production involving the organization, the handling 
and distribution of supplies, and the planning and routing of work ahd 
material, 

III. Wastes of material and losses through defective shoes. 

IV. Labor difficulties affecting the relations with the em])loyccs. 

Under these four general divisions falls the discussion which follows 
in subsetpient pages of this reftort. 

It will take time and educational work on the part of the manu¬ 
facturer to stabilize the seasonal inlluencc in the boot and shoe industry, 
d’hat this can be done to a large degree is shown by the results obtained 
in ;i few factories, to which attention is called in the pages which follow, 
by manufacturing shoes for stock in dull periods and by co-ordinating 
sales with production. 

The imperfect factory organization, showing itself particularly in 
congestion in and between departments, causes time wastes which range 
between 25 and 3.5% of the working time, and these can be largely pre¬ 
vented by every manufacturer. Few shoe factories have made even an 
approach to the methods which have prevented such waste in other 
industries. Today we find one department piled with work and others 
slack. Dissatisfaction among employees naturally results. Those idle 
are antagonized because their earning ability has been impaired by 
causes beyond their control. Those working in congested departments 
are irritated by the nagging of their executives. Manufacturers must 
learn their own operating capacity, not from somebody’s opinion, but 
from time study and from job analysis made in co-operation with the 
workers. 

Losses in material, as will be discussed later, are due chiefly to imperfect 
grading, waste in cutting upper leather, and imperfections in shoes. Much 
time is involved in the repairs to shoes injured in process. “ Doping ” 
of the leather is frequently resorted to to cover up imperfections. 

The nightmare of every shoe worker, except in a few shops that have 
standardized production methods, is the constant fear of unemployment. 
Add to this the loss in tune when he is actually on the job waiting for shoes, 
and we have a picture of the situation. Manufacturers estimate that the 
average shoe maker spends only 65% of his possible productive hours 
in work; 35% of his time is spent in idleness. That this is a conservative 
figure is indicated by the Figure 3, showing the working and idle time of 
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a competont shoe worker for a period of seven years, and this, it will he 
noted, does not allow for time lost while on the job. 

Labor difficulties when traced back to their fundamentals are found 
to be due largely to this irregularity of woi'k and to the lack of knowledge 
of the time and the methods required for the various operations. 'Ihe 
idle time is reflected in high piece-rates, since employees must look not at 
weekly earnings but at annual income. It costs as much to live when one 
loafs as when one works. 


* INDICA TCS DA1EA7 WHICH WOmiNSHOm 
I- x mUR.IWORHFO mmHOUHSlOST W[R[ RCDIXeDFROMSOHOUHSPERWCCHTDtS 



1914 1915 1916 1911 1918 1919 1920 

Hours 


Fxo. 3.—Diagram Showing Hours Ixist and Hours Worked for a Shoe Cutter for Seven 
Consecutive Years This cutter is an expert and in order to work tlie hours in¬ 
dicated, he was forced to juinj) from shop to shop every season. If he had 
stayed in one shop, he could not have worked as much as chart shows. 

Results of Lost Production.—The loss in production from idleness 
results in: 

1. Dissatisfaction among employers and employees, and resulting strife. 

2. Higher cost of boots and shoes. 

3. Excessive piece prices. 

4. Exorbitant overhead cost. 

The peculiar feature is the fact that nobody knows the amount of this 
lost time. No records are kept of the actual working time of the piece¬ 
workers. This lack of knowledge of facts interferes with intelligent 
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dealings. Piece-rates are set by guess. Bartering takes the place of 
agreements based on facts. Arbitration falls flat. Decisions can*be 
based only on opinions and the parties remain as far apart as dver. 


I. SEASONAL BUSINESS 

Seasonal Fluctuations.—Shoes are purchased by the retailer in the 
spring and fall. The seasonal fluctuations are illustrated vividly in the 
curves in Figures 4, 5 and 6. Although the location of the peaks in these 
charts is somewhat affected by war business, the trend in other years is 
similar. Note that sales in the maximum and minimum months range 
from 243% to 280% above the average, and from 87% to 89% below. 



Fio. 4.—Diagram Showing Seasonal Ordering and Efforts to Overcome by Operating 
.11 Weeks a Year This Company Makes Nationally Ivnown Goodyear Welt and 
Turn Shoes for Men and Women. 

The average women’s shoes are purchased by style alone, and these can¬ 
not be made up long in advance. Even in men’s shoes, the production 
as shown in Figure G discloses a fluctuation from 168% above the average 
to 47% below the average for a three-year period. In factories producing 
women’s shoes the variation is still greater, as is illustrated in the pro¬ 
duction curves in Figures 7, 8, and 11. These are all typical conditions. 
The major variations in the curves are due to the fluctuating sales demand. 

The entire business of shoe manufacture involves a decision on style, 
kind of leather, color of leather, and low versus high shoes. Affecting these 
things to a marked degree arc the styles in dresses and ho.siery. Expect¬ 
ing increased wear of woolen hose in the fall of 1921, one manufacturer 
estimates a demand for 80% low shoes to 20% high, against his usual 
demand of 40% low to 60% high. He is making up in the spring hU 
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advanced line on this basis. If long skirts should come into style creat¬ 
ing a demand for boots, this manufacturer’s guc.ss would be in error. 



Fig, 5.—Diagram Stiowiiig Spasorial Ordering and EfTorts to Overcome by Operating 
51 Weeks a Year. This Company Mamifaeturc!: Men’s and Hoy’s Welts, McKays 
and Nail Shoes. 



Fig, 6.—Diagram Showing Seasonal Ordering and Unsuccessful Efforts to Overcome 
Irregular I’roduction. This Company Manufactures Men’s Welts. Actual pairs 
multiplied by 4 to be comparable with F'igs. 5 and 6. 

Losses from Fluctuations in Business.—It is fair to assume that the 
difference between the working time over a short period of the year and 
the average working time through the year is the loss due to seasonal 
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iroduction. Plxamining the curves referred to, we find the average 
irorking time through three consecutive ^ears (omitting the period of 
lepression in the fall of 1920) is 68% of the average maximum for three 
onsecutives months in each year. This, it will be noted, compares 



7.- -Diagram Showing Fluctuation in ProdiicUon as a Cause for Decreased Produc¬ 
tion per Operator. Factory Manufactures Women’s Welts and Turns. Actual 
figures have been multiplied by lU to make them comparable with Figs. 8,9 and 10. 



Fio.8.—Diagram Showing Fluctuation in Production as a Cause for Decreased Produc¬ 
tion per Operator. This Factory Makes Women’s, McKays, Welts and Turns. 
( Actual figures have been multiplied by 10 to make them comparable with 
Figs. 7, 9 and 10. 

closely with the working time of the shoe cutter shown in Figure 1. On 
the other hand, referring to Figures 9 and 10, it is seen that two of the 
plants in the group have increased their average working time through 
special efforts to 88% of the maximum period. The improvement shown 
by these charts reflects the efforts of the management appUed,to sales. 








138 


WASTE IN INDUSTRY, 



9 .—Diagram Showing Fluctuation in Production as a Cause, for Decreased Produc¬ 
tion per Operator. This factory manufactures Men’s cits and Women s Welts 
and Turns. 



Fiq. 10.—Diagram Showing Fluctuation in Production as a Cause for Decreased 
Production per Operator. This Factory Makes Men’s and Boy’s Welts, McKays 
and Nails. 
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Effects of Novelty Styles.—It is evident that the style of the shoe is 
becoming of greater and greater importance. It has been said, in fSct, 
that millinery in footwear is outstripping mfUiuery in hats. 

A woman buys four pairs of shoes to one pair purchased by a man. 
This is shown by actual data on sales. It is due partly to style and partly 



Fio 11.—DiiiKrurn Showing Irregular Monthly Production of a Middle Western Plant 
Making Misses’ Fine McKay and Welt Shoes. 

Cents per Pair 



Flo. 12.—Diagram Showing I'Ktra Manufacturing Cost of Several Novelties per Pair 
Over the Base Cost of a Shoe. This Factory Manufactures Women’s High-grade 
Welts and l\irns. 

to the shorter wearing quality of women’s shoes because of thinner soles 
and uppers and poorer quality of leather. During the spring season of 
1921 the manufacture of novelties was greatly augmented by the efforts 
of the shoo manufacturer to create demand by manufacturing novelties 
for immediate sale. This temporarily increased the production of women’s 
shoes, but the move was not economical; it resulted in high-priced shoes, 
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as nearly twice the amount of work was required in the stitching room. 
Eventually such a practice reads against both dealers and manufacturers 
because of the unsalable godds of the novelty type. 

The increased cost of different types of novelty design over the cost of 
the ordinary shoe is shown in Figure 12. If all of t hese changes were made 
in the same shoe, it would mean an increase in labor cost of $2.80 per pair 
over any base shoe without nov(‘lties. Extra material is used for straps 
and other parts, but this cannot be figured as an itcaii of expciiise because 
it can be worked out of scrap material. In fa(^t the fancy treatment 
frequently permits the list; of cheaper stock throughout. This results, 
however, in less desiralile qualities of shoes so that there is further actual 
loss to the wenrer. Saddle straps, so popular in 1921 with both men and 
women, hurt the feet in many cases but. still are selected because th('y are 
styli.sh. 

Increased Cost of Shoes Over the 1914 Base. -The tabkis which follow 
indicate the increased (losi of tyincal men’.s shoes and typical women’s 
shoes over the 1914 biise price. 


Dktaileu Costs of Womf.n's Nixk,-1nch lii.ACK Km 1!oot (11-8) Heel 



July, 

19M 

July, 

1919 


Dec , 
1920 

Marcli, 

1921 

Uppers. 

*1 O.'i 

$3 75 

$3 25 

$2 10 

$1.25 

Trimmings. 

.08 

.20 

.225 

.13 

.12 

Tongues. 

.01 

.113.S 

20 

14 

.12 

Linings. 

.01 

.20.50 

135 

.085 

.075 

Laces. 

.02.5 

.00 

. 105 

.005 

.0.59 

Eyelets. 

AW, 

.0400 

.0.505 

.0.525 

.07 

Sole. 

.22 

.75 

05 

.35 

.32 

Insole. 

.11 

.30 

.24 

.18 

.14 

Counter. 

.04,5 

.08 

.05 

.05 

.05 

Box. 

.015 

.04 

.035 

.035 

.03 

Heel. 

.045 

.10 

.09 

.10 

.06 

Toplift.;. 

.02 

.03 

.025 

.025 

.04 

Welt. 

.05 

.10 

.10 

.075 

.0725 

Shank. 

.015 

.02 

.01 

.011 

.0110 

Carton and Case. 

.04 

.0730 

.105 

.10 

.10 . 

Findings. 

.12 

.18 




Labor. 

..54 

1.40 

1 12 

1 12 

1.12 

Royalty. 

.055 

.0.55 

.0400 

.0400 

.0460 

Selling and Discount. 

.,S35 

1.00 

.95 

.75 

.75 

Overhead. 

.335 

1.00 

.95 

.75 

.75 

Profit. 

.105 

.50 

.475 

.375 

.375 


$3,370 

$10.0040 

$8 8181 

$0 .5401 

$5.5591 


Courtesy Bool <k Shoe Recorder, 
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Detailed Costs of Man’s Ressia Calf Bal 
(The Actual Factory Sheet) 


Item 

July, 

1914 

December, 

1918 

July, 

1919 

December, 

1920 

B| 

Upper Stock, 3 ft. 

31- 

73- 

50- 

@$.oo- 

@$ 50- 


.93 

2.19 

4.50' 

1.80 

1.60 

Duck Lining No. 25. 

.05i 

.181 

.21 

.12 

.09 

Sheep leather trimmings, . 

.(KJ 

.091 

.10 

.115 

.092 

Hooks and eyelets. 

.04) 

.045 

.045 

.05 

.05 

Bottom stock, out-sole, 




1 


welt, insole, heel, box, 






counter, figuring No. 1 






heavy Union back. 

@ .40- 

(ff). .70- 

.90- 

(y> -bO- 

@ .50— 


.80) 

1.401 

1.811 

1.30 

1.20 

Cutting upper soles and 






heels, fitting, bottom- 






finishing, treeing, dress-1 






ing packing. 

.00 

.975 

1.12 

1.41 

1.41 



.005 

.005 

.0825 

.073 

Carton, box. 

.04 

.055 

.055 

.055 

.055 

Royalties. 

.0.5J 





Factory and general fac- 






torv labor expense. 

201 

.211 

.24 

.285 

.282 

Findings, laces, tongues .. 

.12J 

.25 

.201 

.20 

.20 

Administrative and sell- 






ing expense. 

.29 

.4.55 

.022 

..55 

.492 

Discount and interest.... 

09) 

.115 

.242 

.23 

.21 


$3 30 

1 

$6.0475 

1 

$9.35 

$0.2575 

$5,654 


Actual costs without additional charges for taxes and profits. 


Courtesy Boot and Shoe Recorder. 

Ways of Evening up Production.—The results in evening up production 
regardless of the fluctuation in sales have been accomplished in the few 
plants noted through the intensive study of markets and sales, and 
through the formulation of a stable sales policy radically different from the 
usual haphazard methods. These results have been brought about: 

1. By interweaving the manufacture of staples and novelties so as to make up stock 
shoes in advance of orders. This involves making up stock during the dull season, 
which requires an increased investment. 

2. By working up advance information and analyzing sales to avoid stocking un¬ 
salable shoes. 

3. By co-operation between different manufacturing jilants and other allied trades. 

The company whose cui-ve is shown in Figure 4 owns through sub¬ 
sidiary companies a large number of retail stores and this fact^enables it 
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to carry the stock required and to influence the sale of different styles. 
Also, through foreign representatives, advance information of probable 
demands is obtained. Another concern (see Figure 5) is accomplishing 
similar results through its jobbing houses. 

Still other firms are accomplishing results and maintaining uniform 
production by confining themselves to fairly staple lines of women’s or 
men’s or children’s shoes. Those shoes also reach the consumer at a greatly 
re'duced price because the producers are able to manufacture at a much 
lower cost through the simplification of processes. The reduction in the 
time needed for running orders through the shop also permits closer 
co-operation between sales and production. 

This brings up the crying need for more thorough co-operation. The 
national associations under effective leadership may aid this by making 
thorough si.udies of market, demands in this country and abroad. They 
may study other problems such as cooperative buying and standardiza¬ 
tion of color and finish. The field is so vast that a single firm has neither 
time, money, nor personnel to solve the countless problems. During the 
war a beginning was ma<le along some of these linos but the agreements 
were discarded in the following year. The general public, particularly 
the women, also must realize their share in the demoralization which 
often occurs in the shoe business, and the increase in cost due to fickle¬ 
ness in choice, and must come to view such things not simply as a choice 
of style based on casual tastes, but at least in pari, from the standpoint of 
usefulness and utility and economy. The excess cost of the novelty shoe 
is a waste from the standpoint of any actual advantage in wear or 
durability. 

Effect of Rapid Turnover in Retail Stores.—The placing of orders by 
the retailer has a tremendous effect on manufacture. He alone can aid 
greatly in leveling production peaks. One retailer in Bridgeport, Conn., 
turns his stock ten times a year. This'rapid turnover is a gain to both 
manufacturer and retailer, for loss of the latter in dead stock and capital 
lying idle is reduced to a minimum. 

The diagram. Figure 13, shows the turnover for twenty-one repre¬ 
sentative retail stores (Bridgeport doah'r nolcd iibove not included). Tlu^ 
difference between the store of this group having the largest and the one 
having the smallest turnover, as shown in the upper and lower curves, is 
very marked, and indicates the savings that are possible along these lines. 

n. CONTROL OF PRODUCTION 

The shoe industry has progressed more slowly than most others in the 
last twenty years, except in the development of machinery. The glaring 
loss due to time lost through internal irregularities is striking, and it is 
allowed to continue as a tradition of the business. 
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The dread of overhead costs, timidity in setting precedents, fear pf 
the labor unions, are the reasons for so little^ progress. Researph work is 
practically unknown, thorough analysis is lacking, yet both must be 
employed to co-ordinate the units of an organization manufacturing a 
product involving as many complexities as the shoe industry. 

Scarcely one manufacturer in a hundred appreciates the actual money 
losses due to irregular flow of shoes through the different departments 
.and operations, (lo through almost any shoe shop after 3 o’clock in the 



Fio. 13.—Stock Turnover in a Group of 21 Retail Stores Show Average Turnover, 
and Turnover in the Two Stores Having the Highest and liowcst respectively. 

afternoon, and you usually find at any time of the year one or more depart¬ 
ments entirely shut down for lack of shoes. Go through almost any shop 
at any time of the day and you will find some operators in every depart¬ 
ment waiting for shoes. Notice the diagrams Figures 14 and 15 which 
show the variation in weekly pay of the worker from month to month, 
showing a fluctuation of over 200% between the highest and lowest 
months, and the proof of the above statements is evident. In Figures 16 
and 17 this variation is still more convincing. 

Variations in production from month to month, most of which are 
actually due to irregular flow of work through the plant, are illystrated in 
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Figures 18, 19, and 20. The variation that is apt to occur in the work 
ahead of .different operatioijs in the same department is illustrated in 
Figure 21. 

Effect of Complexity of Operations.—If this waste from departmental 
congestion is so evident and startling, why do not the manufacturers do 



Fi(i. 14.—Diagram Sliowing Weekly Darnings in Relation to Number Employed. 
Irregular Production Reflected in Irregular learnings. This Company Makes 
Men’s Welts and W'omcn's Turns and Welts. 



Fio. 15.—Diagram Showing Weekly Earnings in Relation to Number Employed, Ir¬ 
regular Production Reflected in Irregular Earnings. This Company Makes 
Men’s W’clts. 


something to prevent it? Why do they not get busy and provide shoes for 
each worker at all times? The difficulty of this may be appreciated if 
we consider for a moment the complications of shoe making—compli¬ 
cations, because of the small sized lots put through, are greater than in 
almost any other industry. One lady’s shoe may have up to 14 sizes and 
each size ;nay have four widths. Assuining only six sizes, this gives 24 
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tively may require on certain operations two or three times longer that 
the next lot. 
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Fig. 18. — Diagram Showing 
Kegular Departmental Output 
in a Factory with Moans of 
Providing Ojierators with a 
Uniform Quantity of Work 
Kaoh Week. Factory Manu¬ 
factures Women’s Welts and 
Turns. 


Fig 19 --- Diagram Showing 
Irregular Departmental Out¬ 
put in a Factory with¬ 
out Means of Providing 
Ojicrators with a Uniform 
(Juantity of W'orkEach Week. 
Factory Manufactures 
Women’s Turn Shoes. 


Fig. 20 —Diagram Showing 
Irregular Departmental Out¬ 
put in a Factory which Has not 
Develo])ed a Means of Provid¬ 
ing Operators with a Uniform 
Quantity of Work Each Week. 
Factory Manufactures Men’s 
Welt Shoes. 


At the beginning of the season new styles require new specifications, 
proper stocks of upper leather, manufacture of lasts, ordering of wood 
heels, developing stock of findings for the particular styles, while, in the 
shop, questions of new rates, of balancing the departments, of training 
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the operatives, complicate the production. Even during the regular 
season the planning of orders, the treatment of lasts, the balancing of dif¬ 
ferent lots and styles in material and time, necessitates the complete 
mastery of production and processing. 

These complic.ations arc so great that few shoe manufacturers have 
attained even a small degree of proficiency. Only two or three plants 
in the country have made even an approach to an intensive study of 
proper manufacturing technique. 



t'ui 21 —Diagram .Showing the Number of Crise.s Alieiul of Two Operations in One 
Department. The solid lino indienles the least umlorm flow of work and the 
broken line the moat uniform 

Gains through Rapid Manufacture. — Certain manufacturers are 
finding it possible to make unheard-of reductions in time of putting shoes 
through the factory and the old idea that “ good shoes must remain in the 
factory several weeks ” is being cxiiloded every day. The relative time 
in four factories making similar men’s welt shoes is shown in Figure 22, 
'I'he time in each department of these four factories is: 


D(‘partment 

Factory A 
duys 

B 

days 

C 

days 1 

D 

days 

Order and Tag. 

4 

3 

1 

2 

C’uUing. 

51 

r> 

21 

2 

Stitching. 

4 

4 

3 

11 

Lasting. 

31 

1 

3 

1 

Making. . . . 

11 

3 

3 

1 

Finishing. 

u 

1 

11 

1 

Treeing and Shipping. 

3 

1 

2 

1 

Total. 

23 

18 

16 

8 


On nailed shoes the record has been brought down to five days. On 
McKay shoes, reductions have been made from twenty-one to fourteen 
days in some plants. Women’s welts and turns are more difficult to 

















148 


WASTE IN INDUSTRY 


make up, but a drop from thirty days to twenty-two has been made in 
c(?rtain plants. 

Such reduction in time in •process as this of course must not be expected 
at the price of quality, but speed by no means implies reduction in quality. 
As a matter of fact manufacturers rarely have given this subject intensive 
study to see whether improvement is not possible in their particular plants. 

The really large saving which is effected by reduction in stock wherever 
it may be is but little appreciated by the manufacturer. For example, 
a plant turning out 10,000 pairs of shoes per day, assuming the value 
of these shoes to be $3.50 per pair, releases the equivalent of $525,000 
a year, or $31,500 interest charges at 6%. This is full cost price instead 
of allowing for the fact that operations are incomplete, but the reckoning is 
fair because no ac(!()unt is taken of saving in floor space and ease of opera¬ 
tion. With running inventories of all stores and worked materials, it is 
possible to do away with the cost of making annual physical inventories. 

In Factoiy A there an; twemty-threo days’ work on 10,000 pairs, or 
230,000 pairs in ])rocess, against Factory D where there are eight days’work 
or 80,000 pairs in process. Figuring $3.50 as the average cost, the value of 
goods in process in these two factories is $805,000and $280,000 respectively. 
Factory A is carrying an inventory of .$525,000 more than Factory D. 

Reasons for Lost Production.—In the following table is a compilation 
of detail records in a department of one of the best run plants in the 
country showing the amount of, and causes for lost time under normal 
working conditions: 

Record of Non-pboddctive Time by Cahses Based on Study op a Lasting Room 

Making Men's Cueap Nailed Shoes of Simple Pattern and One Last 


liost time due to 

Variation in style.7.2% 

Poor deliveries.4.5 

Lack of machine parts.3.5 

Poor control flow work.2.8 

Machine breakdowns.2 6 

Findings.2.4 

Equipment failure.1.0 24 % 

Actual Productive Time.70% 

Total Working Time.100% 


From records of other shops, it is found that the average loss due to 
the causes enumerated—and this, remember, is during running time and 
does not include shut-downs—is between 30 and 35%. Even if we call 
80% running time the maximum readily attainable, this means a possible 
increase of nearly 20% in productive capacity, »rt> » similar increase in 
plant capacitv. 
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How Management can Reduce Waste.—In boot and shoe manu¬ 
facture, because of the many styles, sizes, and widths, the control df 
materials and of production plays a most vilal part. Sudi control 
involves: 

1. Organization of executive control. 

2. Planning and issuing of material. 

3. Purchase of leather. 

4. Stores control. 

5. Buying and scheduling of lasts. 

C. Balancing luoduction through the plant. 

7. Cost accounting. 

8. Ucsponsibilitics of foreman. 

9. Plant construction and layout. 

10. Machinery control. 



Fic. 22 -Diagram Showing Variation in Ixuigth of 'rime Kerjuired to Produce a Men’s 
Coodyear Wilt Shoe in Four Different 1’l.ants, Kach Factory Produces the Same 
Grade of Shoe. Note small capital turnover for A, B and C c,ompared with D. 

These factors are of such importance from the standpoint of econo¬ 
mical shop management and elimination of waste, amounting well into 
the millions every year, that a brief treatment of each topic must be 
given. 

t. Organization of Executive Control .—Of the various plants examined, 
but a few have dtivelopcd a chart of organization or specifically indicated 
the duties of the various executives. This n'sulf.s in confusion, lack of 
responsibility in ordering and divided responsibility in the control of 
production. 

Planning ami Ifutuing of Material .—The day sheet system of con¬ 
trol is most popular in the larger factories, and has been developed in some 
of them to a high degree. The plan originated with the W. H. McElwain 
Company and is particularly adapted to the production of shoes of com¬ 
paratively uniform style. It involves the making up of a coupon sheet 
for each lot put through the factory, usually 24 or 36 pairs, the coupons 
containing the major requirements invqlved. A certain number of sheets 
are put in each day and theoretically the lots for every sheet should 
come out in completed shoes at the end of a definite number of days, 
regardless of the complications in style, or the character of material 
worked on. 
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The issuing of materials based on the day sheets and specifications 
r?!quires thorough knowledge of materials on liand and elTcetivc clerical 
work in Order to avoid delay s in the shop waiting foi’ material. 

3. Piirchm of Lcallur .—Maaiy a shoe manufacturer makes or lo.ses 
a fortune through manipulations in leather. Di.sregarding in our pre.sent 
analysis the loss and gains due to the fluctuating leather market, it is 
more pertinent to call attention lo the greater neiid for scientific research 
for the predicting of kinds and qualities of leather required. Even in 
many of our largest plants the leather buyer purchases from judgment 
with almost no advance estimates as to the kind, color and quantity of 
leather expecf.ed to be in greatest demand. A necessity for economical 
manufacture is a careful planning out in advance of the exi)ectations for 
sales so that the buyer of leather may have all possible infonnation to 
serve as a guid(\ The sum involved is so great, and the loss through 
over-supply, low grade stock culled out fi'om the better grades remaining 
on hand, and from other conditions, are so large fliat thorough study 
is necessary. 

4- Slorcx Control.- -In but very few plants are accui'ate balances of 
stock kept of the leather by gi'ades to insure quantities which will 
malch up with the orders. 'I'lie few shops which arc keeping track of 
this are saving many thousands of dollars per year. When it is considered 
that an inventory of a million dollars worth of leather entails an interest 
(iharge, with money at Wf},, of $00,000 per year, it is apparent that the 
savings which have been found possible by properly storing, grading, 
and recording the st-ock are a trenumdous item. 

Another fre(juent but unnoticed interest loss is due to the purchase of 
leather, on a stable oi' falling market, in advance of requirements. Some 
of the most advanced comj)anies order their leather when orders for shoos 
are received even if it is not to be used for two or thi’ce months. This 
means the carrying of unnecessary inventory. The necessity for records 
of stock of other materials is as imperative as for records of leather. The 
reduction in inventory values for eight different shoes factories of the 
same company, due t,o elimination of dead stock and surplus stock, is 
shown in Figure 211. 

One of the constant complaints of the foreman and the individual 
worker is shortage of material. Special lacings have not come in, eyelets 
of a particular color are lacking, or, most often, the leather available is not 
of the right shade or grade. These deficiencies cause large losses in pro¬ 
duction and delays to the piece-worker. They can only be avoided by 
modern methods of stores control, which as yet have been introduced into 
only a few plants. 

Need for thorough stores control is particularly noticeable in large 
concerns having several factories. With proper stoi'es records, materials 
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in individual factories arc known and the danger of over-stocking, with 
consequent interest losses, are largely avoided. Stores records preveftt 
buying something for one factory when it is’alrcady on hand in another. 
With running inventories of all stores and woi’ked materials, it is possible 
to do away with annual i)hysical inventories. 

It is possible, also, to reduce inventories; in one plant where $3,000,000 
worth of kid leather is carried in stores it would be jiossible to operate 
the business properly with only .$1,000,000 worth. Savings on interest 
on invc.stment through this reduction would amount to $120,000 per 


tm INVENTORY A T BCG! NING OF PERIOD 
C3 INVENTORY AT END OF PERIOD 



Fici. 23.—Diiigrain Showing Iteiliiction in Inventory Values in Storerooms of Kight 
Different Shoe, Factories Over a Six-monttis’ Period. Production remained prac¬ 
tically the same in each plant, during this period. Elitaination of dead and surplus 
stock accounts for the decrease in value. 


year in this one plant. Control insures having materials on hand when 
needed although maintaining a minimum quantity. 

It is ca.sy to illustrate the actual losses in production and therefore 
in money through poor control. In one case noted the foreman know 
six barrels of shanks were on hand. When ordered from the store room, 
however, it was found that the shanks were too small and production on 
shoes requiring them was delayed an entire month until the proper 
shanks arrived. Due to shortage of lasts, a factory had 20,000 pairs 
of shoes in the assembly room when 2,000 was the normal number. This, 
in turn, was occasioned by lasts held up with the shoes on them waiting 
for certain findings. 
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One factory having a capacity of 2,4(K) pairs a day could turn out for 
a'considerable period only 1,900 pairs, because of shortage of racks due to 
congestion on account of the cobbling necessary on damaged shoes of 
a pointed last. Another factory had 60,000 pairs of shoes tied up in the 
fitting room, instead of the normal 15,000, because of congcslion of opera¬ 
tions. In another case a factory producing 700 pairs of shoes a day had 
.30,000 pairs in its fitting room, or ten times the normal supply, and was 
piling in more. Ag.ain, wo find 1,000 pairs held up in a fitting room 
several weisk.s wailing for a certain style of button. In one case, 21,000 
pairs of shoos were held up because no rubber top lifis of proper size 
were on hand. An entire factory was held uj) for several days waiting 
for leather heels required for 12,000 pairs of men’s shoes. Most frequent 
delays in the packing room occur in waiting for proper cartons, embossing 
dies, brands, and shipping containers. 

'J’hesc cases are not exceptional. Similar delays are occurring daily 
in the large majority of factories. 

Th(^ ordin.'iry methods of issuing materials are no hiss an evil than the 
lack of production control. In the lai'ge majority of sho(! factories sup¬ 
plies are dealt out to employees without definite knowledge of requirements 
and, therefore, with no real check on the disposition of quantities 
delivered. 

The development of stores control provides a mechanism which shows 
whether the proper use has been made of materials. 

B. Buying and Scheduling Lanin .—The buying of lasts is usually a 
hit-and-miss affair, based on estimated pojmharity of stylo. One shoe 
company has made large savings liy getting tog<!thcr with the last manu¬ 
facturer and arranging for delivery of lasts on orders placed the day the 
tags go into the cutting I'oom. 

This plan is seldom [)raeticable, and in general it is wise to over-buy 
rather than under-buy lasts because of the large losses in time and produc¬ 
tion occasioned by last turnover. Manufacturers have sometimes lost 
sales because of cancellation of largo orders of shoes of novelty design 
through delay in last turnover. 

It is insufficiently realized that turnover of lasts is not simply an office 
function of planning, but involves as well the issue and delivery of 
leather and findings on schedule and the time of flow tlurough e.ach 
department. 

In the diagram of Figure 24 is shown the specified versus the actual 
last cycle in a well-managed plant. The delay from the specified time of 
nine days to the actual time running up to thirteen days results not, sim¬ 
ply in longer time, but affects the total production and the work of the 
niece-worker. 
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6. Balancing Production through the Plant. —With the exception per¬ 
haps of seasonal demand and production, ineffective methods of control 
account for the greatest losses in shoe production. 

This fluctuation has a bad effect upon the morale of the entire organi¬ 
zation. The management brings pressure on the superintendents to cor¬ 
rect the drop in production or remove congestion. The superintendents 
hammer the foreimm, who in turn stir up the employees. Each realizes 
the cause is beyond his control and that it is a result of improp5r 
management. 

Labor leaders have seized upon this issue and point to it as a waste 
chargeable to manag(!m(!nt. These claims arc justified by analysis of the 
underlying causes. 

Matters are left to the foreman which .should be taken care of by 
iflanning. He is expect (id to chase up materials when they should come 
to him automatically. 



l'i(i 24.—Diagram Showing Variation in Turning Dista in Turn Shoe Factory (Wood 
Heels) Covering a 4-week Period for IVo Different Lasts. 

It is evident that a proper system of control is essential to maintain 
an even flow of work and insure deliveries of the right materials. The 
sheet system ordinarily used is lacking in flexibility for complicated jiroc- 
(tsses, and in many cases can well be superseded by methods which have 
being successfully applied to other industries. In a few factories, for 
example, a modification of the sheet system has been effected by breaking 
up the process into units and treating the units independently. 

The more exact records kept in a few shoe factories, showing the 
exact location of work in process and also recording the time of piece-work¬ 
ers spent on productive work, as well as the day workers, furnish a means 
for visualizing the production and eliminating many of the delays and 
lost time. 

7. Cost Accounting. —Scarcely two factories have the same method of 
keeping costs and few of them maintain sufficient records to give the 
proper information for assisting in production. There is a need for 
unification of methods. 

8. Responsibilities of Foreman. —Alt shortcomings, delays, shortages, 
and low production are laid on the shoulders of the foreman. He is 
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afjcuscd of lack in diplomacy and tact in dealing with the employees, as 
well as of showing partiality and discrimination in distributing work to 
them. He also receives constant criticisms on handling production. 
Consider for a moment the duties of the average foreman in a shoe shop; 

To route and plan work. 

To maintain quantity production. 

■ To maintain quality production. 

To employ workmen. 

To discipline workmen. 

To set rates. 

To instruct workers. 

It is physically impossible for any one man to execute all these duties 
properly. Often he is paid a salary inadequate to slinndate him to do 
h's best. Ho has not the training for all his varied duties, nor the time 
to carry them out. In one inslarnie the number of applicants for jobs 
in one day would have taken more than tlx; entire time of the foreman 
if he had spent fifteen minutes with each applicant. 

Along with the projjer development of control, before the waste in the 
shoe factory can be eliminated, must, come the further functionalizing of 
duties, the development of planning departments, of rate sedting depart¬ 
ments, and of inspection methods wliich have been tried and proved in 
other industries. 

9. Plant CoHniruclion and Laymd .—Tests of losses in production 
through poor light and arrangisment of i>lant have shown surprising 
deficiencies. The ordinary old-fashioned shoe shop is provided with small 
windows, while dirt keeps out the light which should pass through. 
Individual electric lights arc provided at certain machines, but these may 
be insufficient to insure first-class quality in work. 

The layout of the machinery and work-benches, although usually of 
less importance than the methods of control, frequently plays an important 
part in economy. In one factory juoduction per hundred square feet of 
manufacturing space was increased from 6.8 pairs of men’s welts to 12.6 
pairs per day as a result of radical changes in layout. In another factory 
12.5 pairs of nailed shoes per hundred square feet were increased to 16.6 
pairs. Lack of storage space for racks, congested machinery and the 
necessity for long carry of shoes in process, reduced productive capacity. 

10. Machinery .—The high development of shoe machinery impels 
the manufacturer to pay too little attention to upkeep. An example of 
the neglect common to most shops is aptly illustrated in a factory where 
shoes were jamming at the Goodyear stitchers. The union refused to 
permit more operatives on the line, because the business agent found out 
from the men that the machines were delivering but 70% of their capacity. 



THE BOOT AND SHOE INDUSTP,Y 


155 


because of needed repairs. As soon as new parts were placed in all 
machines, production went back to normal. 

m. WASTE OF MATERIAL 

Wastes involving material occur in the grading of leather which in 
many plants is done without definite standards, in the purchase of supplies 
in excess of reijuirements, in tlie cutting of leather, and in defective shoes. 

Waste in Cutting Upper Leather.—One of the enormous sources of 
loss is the waste in cutting upper leather. Some factories work out 
standard quantities for each style with the aid of measuring machines, 
while a few others adopt what are called the Kripjiendorf standards. 
Other fii'iiis leave it entirely to the cutters to economize in leather. Even 
where standards an; in use, enormous waste occurs through the careless¬ 
ness or lack of training of the cutters. A dilTcrencc of at least $100 worth 
of leather per week used by two different men for the same styles and 
sanies grades of stock is not unusual. Until methods are adopted for con¬ 
trolling this, as well as for interesting and training the cutter to use mini¬ 
mum .(piantilies, the waste will continue. 

Cutters are usually employed on a day-work basis with the object of 
kee,|)ing the waste of leather as small as possible. With the full dcvelop- 
nuait of standards obtained by careful analysis it is possible to pay the 
cutters an incentive for (piantity and quality output, with a resulting . 
s iving of at least 10%. 

Losses from Damaged Shoes.—The losses from damaged shoes 
average 1 i to and run into several millions of dollars yearly, even with¬ 
out considering customers’ rejects, the net loss from which has never been 
satisfactorily estimated. The cost of these must be put into the price of 
shoos. In a small factory making women’s welts and turns, a $20,000 net 
loss in one year was discovered after the books were closed. In another 
large company damaged factory product and customers’ rejects, excluding 
cancellations, cost the company over $00,000 in one month. 

In addition to the defective shoes are those damaged in process. An 
ordinary allowance for that cause is 25%. This docs not mean that this 
quantity of shoes is thrown away, but that there is some defect which has 
to be repaired. Systems of proper inspection, or of proper incentive to 
the worker for doing good work, are almost entirely lacking. Although 
those damages arc of small money value in themselves, the delays in pro¬ 
duction both in quantity of output and to the individual operative are 
serious. In many cases also the blemishes are covered up by polish and 
reappear when the shoe is worn. To show the need of letter inspection, 
we may refer to a case of shoes made up of two shades of tan leather 
which had passed through one hundred and sixty-five operations and 
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hroc central inspectors Ijofore beiiif? noticed. Under proper inspector 
jontrol, this could not have happened. 


IV. LABOR DIFFICULTIES 

Labor in Shoe Making.—Extravagant claims arc made by certain shoe 
nanufacturers as to restriction in output due t,o union rules. Many o: 
hese assertions arc? warranted but, on the otlair hand, we find case aftei 
;asc of the manufacturer nistricting output through failure to provide t 
ull day’s work or by unfair methods of dealing with the worker. 

What stands out. before all else in tlu; negotiations and c()ntrov<3rsiei 
>ctwcen the employer and the operator is tin! lack of knowledge of facts 
,hat can be used as a basis for the setting of rates. 

Effect of Union Rules.—Certain rules of the union result in the st.op- 
)ing of work in iialividual department.s and the blocking of production it 
aihscquent d(!i)arl,me,nts due to the holdup of the shoos. For example 
n some localities all the workmen in any oix'iat.ion quit for the remain- 
ler of the day provided they are held up fifteen minutes for work. 'I’liis 
•ule applies whether the delay occurs at 9 o’clock in t he morning or at 
1 o’clock in the afternoon. 

Analyzing these rules, how(!ver, wc; find that they tend in the long no 
,0 stabilize production. For example, if a manufac3tur<!r by 9 o’clock ii 
.he morning cannot provide sufficient orders for his cutters to pnsveni 
heir waiting for work, and eonseciucntly, as is the ruk' in many [)laces 
all the cutters quit work for the day, his routing methods are so ])ooi 
,hat he should bo compelled to take stejjs to improve matters. 

Numerous cases indicafe the necessity for union backing in smallei 
ihops where no employee representation exists. For example, ca.ses wer( 
bund where workmen in open shops called attention of. the employeri 
;o certain unjust practices or low rates, and, although their point wa; 
carried, the man acting as spokesman was discharged within the nex 
two wc(!ks. 

Apprentices.—The unions do not intend to create a surplus of workeii 
in any part of the craft.. In shops closely affiliated with the unions, i 
union man before apprenticing hiimself to a job outside of his own local 
must obtain permission through regular union (diannels before he can bi 
t ikeii on by the manufacturer. 

Strikes and Lockouts.—In the East frccpient newspaper account 
appear of strikes in Lynn, Mass. Wliereas one strike in 1917 was of i 
serious nature, most of the striki« of which the papers make so mud 
account have been in individual shops over comparatively small mattei f 
The 1917 strike and lockout lasted six months, affected 18 factories, am 
threw 4,200 people out of work. The case was a dispute over a net 
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wage agreement. Figure 25 illustrates the unemployment caused by the 
dispute. One of the manufacturers invoked stated that the manufac¬ 
turers were as much to blame as the unions. The relations of the manu¬ 
facturers to the unions varies greatly in different localities. In some 
cities, even where the shops are highly organized, strikes are rare. Cases 
for adjustment are constantly coming uj), but are usually settled without 
strike on a basis of compromise. The leaders in other sections, on the 
other hand, take more hasty action, with rcisulting increase in friction. 



Fig. 2.') —Diagram Showing Number of Union Workers Unemployed at End of Each 
Quarter—Boot and Shoe Workers in Ma.ssaehusctts. Figures represent approx¬ 
imately ,'50 ])er cent of all shoe workers in Massachusetts. Based on union re¬ 
turn,s to Bureau of Statistics. 

Few Personnel Departments.—With perhaps two or three exceptions, 
•shoe shops have no departments excrci.sing modern personnel relations 
with the employees. This gives the worker no unbiased means of 
approtich to his employer, and the employer is at a loss in treating with 
his own employees. 

This imiiortant function is commonly exercised by cither the foremen 
or superintendents. Men occupying cither of these positions have not 
as a rule the proper training to discharge the duty properly. 

To this fault of the management may be attributed in part the cause 
fo lack of knowledge as to labor turnover, its causes and effects. Under 
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present conditions there is little appreciation of the value of (liese facts, 
and general impressions of cj^ccutives close to the employees serve as a 
basis for the promulgation of policies alTccting labor. 

Shoe manufacturers must devcJop employment or personnel depart¬ 
ments headed by trained si)ecialists capabh; of dealing impartially and tact¬ 
fully with th(( employees. I'lie department must liave accessible at all 
times accurate and complete information giving the* status of the labor 
situation for any j)cu'iod and create ii routine! for reaching new employees, 
following them uj) after once employed and handle all conditions which 
influences the period of their association with the (amipany. 
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AXERA6E T8AINIH6C0ST 

Fio. 26.—Comparative Costs of Training Apprentices in the Boot- anti Shoe Indnstry. 
(Complied by Bobert li Haskell.) 


Waste in Labor Turnover.—The cost of training an inexperienced 
man for cutting upper leather in a well-maiiagt'd shop is $576; for a 
semi-experienced man is 1-1.50; and to insl-till an experienced man in a 
dilTerent shop costs 150. 

Th(>se arc facts brought- out in a very thorough tinalysis made in one 
of the large shoe plants. As this comitiiny is exceptionally well-managed, 
the figures given are unquestionably low for Ibc averagtt sboj). 

Few manufacturers either in the shoe or otlxtr tnuUts appreciate the 
losses due to labor turnover and the actual iiioikw that, can be saved 
annually by preventing changes in the force. 'I'lie dijigram. Figure 26, 
gives the comparative cost of training apprentices in the shop referred 
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to. Figure 27 gives the progress and time for the apprentices to attain 
100% ability. The cost also of hiring and training is presented in de&il 
in Figure 28. 

The reasons why men left the employ of another company during a 
representative month are shown in li’igure 29. 

Working Hours.—The hours of work throughout the country vary 
greatly. In the spring of 1921, Lynn and Haverhill, Mass., were 
running 45 hours per week with Saturday as a full holiday; Brocktcfti, 
Mass., was working 48 hours; Auburn, Maine, 54 hours; Man¬ 
chester, New Hampshire, 48 hours; Brooklyn, 44 hours with Saturday 
half holiday; Milwaukee, 50 hours; Chicago, 48 hours; Rochester, 48 
hours; Cincinnati, 50 hours; and St. Louis, 48 hours. 



Haphazard Rate Setting.—Bartering between employers and workers, 
cither directly or through association and union business .agent, is the 
basis of all wage agreements, and piece-rates. If a new rate is required 
and new rates must be set with every change in style in the stitching 
room—the operatives, where unions arc dealt with, make a guess through 
their agent of the time required and therefore the proper price. The 
manufacturer or the association secretary makes a similar guess which is 
always lower, in fact perhaps half the guess of the operatives. The com¬ 
promise is based not on facts but on the selling ability of the two parties. 
If the rate is set too high, it means unequal payments to the workers or 
else cutting of rates later on. It is this makeshift policy that is responsible 
for much of the friction. The friction will continue imtil methods are 
adopted by which standards arc determined so that rates maj' be set on a 
basis of facts instead of guess. 

In cutting upper leather, piece-rates, if used as generally operated, are 
but httle more than a farce unless very exact standards of areas for each 






Cost of Hiring and Iraining uperators in the ouui Arsi# onue. x. 



* Estimated average amount 
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style arc provided. Even the difference in hides is so groat that a good 
cutter is often unjustly penalized. In practice the more expert or more 
fortunate cutters slow up or turn over their credits to a neighbor. On the 
other hand, by adopting accurate standards, training the workmen, and 
providing definite and adequate rewards for saving in leather, large 
savings may be effected. 

The feeling exists among manufacturers that the unions are opposed to 
the use of the stop watch. The union men state, however, that they ate 
not opposed to its use but only to its abuse in speeding up production 
instead of determining facts as to the time and best method. 
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29.—Diagram Showing C’auw^s for lOxits for Reprosentative Month from One Shoe 
Factory Average Number of Krnjiloj’^ccs = 5100. Total Kxits=411. 


The lack of knowledge of what a man should do results in payments 
not in proportion to skill and effort but in accordance with precedent. 
Skilled jobs requiring months of training earn $40 per week. Other 
jobs requiring maybe three days’ training for the operator, earn $35 
per week. 

Disadvantage of Uniform Piece Rates.-—One of the worst features of 
these rate-setting agreements is the fact that factories in a certain 
locality providing good conditions and plenty of work, both through the 
day and through the year pay the same piece-rates as arc paid in the most 
poorly run factory in the district. The manufacturer, therefore, has 
comparatively little incentive to provide constant work for his employees, 
unless he appreciates fully the saving through decreased overhead and 
increased production. The unions often demand the entire benefits of 
improvements. 
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The practice of setting a rate for each operation to apply to all facto¬ 
ries in a given locality is entirely wrong. A thorough study of the same 
operation as perforiiicd in the different factories in the same locality will 
prove they are unlike. It may be the same in principle, but not in detail. 
There is a difference in product., in materials, equipment, methods, or 
personnel. Each has a bearing on the output and should be considered 
when determining the outi)ut which can reasonably be expected of a 
workman, rrcqnently the wage scale is governed by the strength of the 
union rather than by the skill required in the various classes of work. 

Progressive ma,nufacturcrs who appreciate this defer taking the 
steps toward standardization, feeling that the unions will disa,i)prove such 
a movement. Much time must be siient educating the union leaders and 
the workmen to a point of view that will apjaeciate tbes(! j)rinciples. 

In one. case, for exainfde, a new method for cutting sock linings in¬ 
creased production thri'efold. The woik of the emi)loy('(« was lightened 
at. the same time, yet the piec(>-ratcs remained the same as before. 

Accurate Rates from Job Analysis. t)ne or I wo factories in the country 
have proved the practicability of fixing ace\irato rates by the determina¬ 
tion of rales based on time study. Even in those plants, howewer, the 
plan has not been cairied far enough to get the results that have been 
attained in certain other industries and that arc possible here so as to 
permit the setting of new rates on a basis of unit operations. 


BASIS FOR SETTLING LABOR DISPUTES 

Labor Disputes Must be Settled by Fact Arguments.—Success 
depends upon faith, goodwill, and co-operation. These things can never 
be attained, however, until, along with the best of intentions, shop con¬ 
ditions and shop methods are adjusted by keen analyses of causes and 
remedies, until the present haphazard rate setting is replaced by methods 
based on fact knowledge. 

The big factor behind labor disputes is the attempt of the worker 
to secure a wage that will make up for the irregularity of work through 
the day and through the year. Management shares the blame with labor 
for the disagreements and the strikes and lockouts that occur. When 
the employer and the worker realize, as they are doing in a number of 
the most successful plants, that the success of each dei)ends upon faith 
in the other, and when along with this and of vital imirortance comes 
the realization of both that most differences can be settled by determination 
of fact and the establishing of standard methods in production so as to 
prevent the causes of friction, most of oui- labor difficulties in the shoe 
shop will disappear. And with those same developments will come about 
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(he elimination of a large portion of the waste now existing in the boot apd 
ulioe industry. • 

Accident Prevention.— The cost of accidents from the return of the 
N.ational Council of Workmen’s Compensation Insurance shows a com- 
|)aratively small loss for the boot and shoe industry, the accident cost 
being 30c. per $100 of the pay roll. Even this, however, is appreciable 
and tlirough “ safety first ” work reductions in lost time in two different 
factories have amountcid to alxmt 18%. 

EFFECT OF WASTE ELIMINATION ON THE COST OF SHOES 

The waste of tittie tlirough tlie year due to .seasonal demand and the 
daily losses of time through unbalanci'd ])roduetion of dejiartments and 
liroci'ssos, make the cost of labor on a jiair of shoes almost double the jios- 
sible minimum. With an output valueil at. some f 1,3(K),(X)0,000, 
(bis loss of labor alone, oven assuming that only ‘iN'/,, is wasted tiftie, 
amounts (since the laboi' cost is about 20% of (he .shoe cost) to $05,000,000 
a year. 

Manufacturers as yet are making but little effort to remedy the unsat¬ 
isfactory conditions of employment. beca.u.se they do not re.alize the bearing 
on their costs and imifits. The manufacturer says: “ This lost time does 
not cost anything. The operators are on iiiece-work and simply lose 
their own time.” But the fact is that not only must irregular work be 
paid for by higher piece-rates to maintain a fair annual income for the 
operator, but the effect of this idle time on the actual cost is surprising. 

In the following jiaragraphs arc iiointed out. (he reduction in price that 
is showm to be possible by the actual results in a few of the best shops. 
The effect of standardization is not considered because, although of great 
benefit, actual data are lacking fi-om which to gi-\c definite figures. The 
reductions in cost aic based on: 

1. Overcoming seasonal fluctuations. 

2. Overcoming internal congestion. 

3. Saving material. 

From the combined result is shown the comparative prices of the fin¬ 
ished shoe. 

Analysis of Cost. —Statistics of earnings of industrial workers in this 
country, as well as cost values, are inadequate and inexact. However, 
it has been possible by balancing various sources of information and 
checking these with the records of the shops subjected to special study 
to arrive at definite figures. The average annual income of boot and shoe 
workers we find to be $1250. This income is earned in approximately 
thirty-four full weeks of productive effort. The manufacturing cost oi 
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the average shoe in the early part of 1921 was approximately $3.50 per 
pair. This figure includes cost for shoes ranging from the smallest baby 
shoe to the fanciest shoe for women, as well as from the chcapesj, man’s 
nailed to the finest woman’s turned. Analyzing the cost of a shoe we 
find the division of material, labor, and expense to be as follows: 



. 

$2,10 

.70 

.70 

00% 

20% 

20% 



'total Cost. 

lO.-IO 

1 

1 

100% 


Result from Overcoming Seasonal Fluctuation.—rresuining for the 
present an annual income of $1250 to be earned by the average shoe 
worker in forty-five weeks of pi-oductive effort instead of the present 
average of thirty-four weeks, since shoe workers think in terms of annual 
income the labor cost would be reduced in inverse proi)ortion.' Since 
the annual overhead remains the same, the overheiid per pair would be 
reduced in like measure. Assuming the same cost of malerial, tlie result 
in cost with this 32% increased production w'ould be: 



$2 10 


Labor. 

.r>s 

17% 

Overhead. 

53 

17% 

Total Cost. 

S3 10 

1 

100';,', 


This is equivalent, by reducing the idle time through the year, to a 
reduction of about 25% in the cost of labor and in overhead with a 
reduction in the total cost of the shoe of 10%. 

Results from Overcoming Internal Congestion.—But we have still 
another loss from idleness, the loss of the operative, occasioned chiefly 
by waiting for work and material—a loss shown by our factory studies 
to amount to another 35% of the time. This can be eliminated to a great 
extent by accurate methods of planning and controlling the work. The 
manufacturer can at least reduce this cost by 20%, in addition to the 
increase in annual working time, since this actually has been done in certain 
factories. 

Results of the increased output over and above the saving already 
figured would then be reflected by a 20% reduction in the cost of labor and 
of overhead as follows: 

' In practice, through additional gains, the earnings per year would be increased 
also. 











THE Bbor AND^SHOE INDUSTRY 


165 



$2.10 

.44 

.44 

71% 

, 14.5% 
14.5% 




$2,98 

100% 



Results from Saving Material.—But it is unfair to assume no reduction^ 
in the cost of material. Examination made in the tanning industiy in 
3onnection with this report shows large possibilities for reduction in cost 
jf upper leather, but even disregarding these and considering ^nly the 
Dossible saving within the shop due to improved methods of grading, 
nore expert cutting and fewer defective shoes which have been discussed 
,n the report, we would have a reduction in material cost of at least 10%. 
Taking this into considenition, we have: 


Material. 

$1 89 

08% 

Labor. 

.44 

10% 

Overhead. 

■ .44 

10% 

Total Cost. 

$2 77 

100% ' 


Total Reduction in Manufacturing Costs.—The net savings which' 
nay be obtained is $0.73 per pair of shoes or a reduction of 21%. Accord- 
ngly, since selUng prices in general vary with manufacturing costs, shoes 
ivhich are now purchased from the retailer for $15 could be had for 
511.85, or a saving of $3.15 per pair. Shoes now sold for $10 would 
sell at $7.90, or a reduction of $2.10 per pair. 

Conclusion.—Summarizing these facts, the greatest needs in the shoe 
ndustry are: 

1. More uniform distribution of work througliout the year, which can be effected 
)}’ co-ordination of sales and production. 

2. Adjustment of methods of planning and production to the multiple processes 
nvolved in shoe manufacture. 

3. Co-operation of the manufacturers and the workers in development of the best- 
vorking methods and piece rates through the determination of facts and analyses of 
)perations. 

4. Development of more intimate relations between the worker and the management 
;hrough the employment or personnel function. 

5. Strengthening the other weak places which have been noted in this report. 

The Field Report Evaluation Sheets.—In the studies for this report 
17 boot and shoe factories have been personally visited and detail facts 
IS outlined in the questionnaire have been obtained from 8 of these. 
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FIELD REPORT EVALUATION 
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To cover certain specific points 25 other factories have been interviewed 
by correspondence. These faptories were located in the following states: 
Massachusetts, Maine, New Hampshire, New York, Pennsylvania, 
Missouri, Ohio, Michigan, Illinois, Wisconsin, Kentucky, and Virginia. 
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CHAPTER VIII 


THE PRINTING INDUSTRY 
By John II. Williams 
INTRODUCTION 

The Industry.—Print ing represents a total investment of approxi¬ 
mately a billion and a half dollars, and according l.o the 1919 census has 
an {innual production of over three billions. These figures are based upon 
the inclusion of such dependent industries as printing machinery, printing 
ink, type founding, and the two-thirds of the paper industry making paper 
for printing. 

The printing industry in the narrower sense may be divided into 
newspaper, periodical and book, and job printing concerns, representing 
about 90% of the whole; and music printing, book binding, lithographing, 
engraving and plate printing concerns which make up the other lO/o- 
'About one-quarter of these printing concerns are located in New York 
City; Illinois and Pennsylvania together represent another quarter, so 
that practically half of the printing work of the country centers about 
its three largest cities. 

Unavoidable Waste.—Broadly speaking, all production industry 
may be divided into three major classes: 

1. Continuous Process, such as flour, textile and paper milling, where production is 
largely dependent on a machine, its supply and tending. 

2. Repetitive, where the same operation with minor variations is done over and over 
again, as in the shoe and men’s clothing industries, and the making of articles like boxes, 
bolts, nuts and buttons. 

3. Job, where the work is custom made, so to speak, as in the building trades and 
printing industry. 

These three classes are not hard and fast, but as a rule it is not difficult 
to determine the preponderating element in any given industry. The 
printing business apart from the printing of large magazines and news¬ 
papers is essentially “ job ” business, and in this fact lies, to a large extent, 
the cause of certain elements of waste wliich may be regarded as impractical 
of elimination. 

The limitless, yet essential variation in product usually makes it 
desirable and often necessary that the customer shall be in close contact 
* 176 
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vith the printer throughout the entire period" of production. The average 

)age of text contains from one to two thousand separate characters, 
liffering on each page. In display work, the number of* characters 
lecreases, but the variations in face of type, style and spacing so increase 
IS to complicate, rather than simplify the process. In addition to a 
imitless variety in sizes, shapes, color, tone of paper and ink, and their 
)ossible combinations, there are the varieties in paper stock and finish 
md styles of binding. Almost every one of these variables is apparent 
lO, and usually prescribed by the customer, and more often than not, 
8 changed during the progress of the work. The advantage to the 
mstomer of being in personal contact with the printer has had a marked 
icndency to keep down the size and increase the number of printing 
dants. (Sec Figure 1.) The 1914 census shows that 57% of the industry 
s individually owned, and produces one-third of the total product. 

This in turn has tended toward one of two evils; either intense 
lompetition among small concerns not informed as to their own costs, or 
he cost-plus basis of business. It is hard to say which is the greater evil. 

The necessity for prompt conversion of news and information into 
)rinted form to make it commercially valuable, and the resultant com- 
)etition in service and price occasions over-equipment. This is accom- 
)anied either by unavoidable waste in maintaining an otherwise unnec- 
issarily large force of labor, or else irregular employment. (See Figure 2.) 
The United Typothetae of America, the national trade organization, by 
,ctual survey throughout the country estimates the over-equipment at 
rom 50 to 150%, representing hundreds of millions of dollars in idle equip- 
nent, to say nothing of annual rent, and other overhead charges. A 
luctuation of 50% in the number of employees at different seasons of 
he year is not unusual in the larger plants doing mail order catalogues and 
ailroad work. The fact that the job printer always works to order, and 
las no opportunity to fill in his dull periods by producing for stock, 
natcrially complicates matters, and virtually lifts him out of the class of 
nanufacturers in the ordinary acceptation of the word. 

Scope and Limitations.—The investigation has been Umited to book, 
i)b and periodical printing, eliminating the large metropoUtan daily, 
in account of the influence of their policy and distribution on the problem 
if waste. 

Intensive studies have been made of seven concerns doing a general 
ilass of work, and a volume of business of $100,000 per annum, or over, 
.less intensive studies have been made of a largo number of concerns of 
ill kinds and sizes. Information and advice have been received from the 
eading trades associations and from innumerable individuals. The 
indings will be limited to the larger plants because the smaller are so 
lependent upon the capacity of the individual owner that they are not 
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adapted to assay and comparison. While an effort has been made to 
cover the field geographicaljy, the principal investigations have been 

PnEPONDEEANOE OP SMALL PLANTS IN PeINTING InDCSTEY AS CoMPAEED WITH 
Steel Industby Employing Even a Less Numbeb op Peesons 


Printing and Publishing (Including Newspapers and Periodicals) 


Size, Number of 
Employees 

Establishments 

Employees 

Number 

Per Cent 

Number 

Per Cent 

No wage earners. 

8,524 

25.46 



1-5 

17,456 

.52.15 

40,665 

14.94 

6-20 

5,081 

15.18 

53,694 

19.73 

21-50 

1,500 

4 49 

47,285 

17.37 

51-100 

499 

1.50 

35,067 

12.89 

101-250 

311 

0 93 

47,650 

17.52 

251-500 

71 

0 21 

23,909 

8.79 

501-1,000 

25 

0.07 

16,939 

6.23 

Over 1,000 

4 

0.01 

6,883 

2.53 

Total. 

33,471 

100. 

272,092 

100. 


U. S. Census of Manufactures, 1914, vol. 2, page 630, Table 22. 


Steel and Rolling Mills 


Size, Number of 
Employees 

Establishments 

Employees 

Number 

Per Cent 

Number 

Per Cent 

1-5 

3 

0 70 

8 

0.03 

6-20 

16 

3,74 

196 

0,08 

21-50 

30 

7 02 

1,119 

0.45 

51-100 

46 

10.78 

3,629 

1.45 

101-2.50 

92 

21..54 

15,414 

6.19 

251-500 

94 

22.02 

33,921 

13.63 

501-1,000 

87 

20.38 

61,185 

24.60 

Over 1,000 

59 

13.82 

133,244 

53.57 

Total. 

427 

100, 

248,716 

100. 


U. S. Census of Manufactures, 1914, vol 2, page 224, Table 43. 


Fig. 1 

in New York and Chicago, which together do almost half of tlic total print¬ 
ing of the United States. 
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There has been no effort to make the report all inclusive of thd industry, 
or of the possible elimination of waste, but rather to determine and dwl 
with the evils that lie at the root of waste. ■ Waste through strikes, lock¬ 
outs and lay-offs is not dealt with as such, because available records are 
inadecjuate. Moreover, the industry is at the nioineiit in the throes of 
idjustment after war conditions, and until this situation is cleared up, no 
opinion on the subject would be valid. 

Conscious Technique of Management.—As bearing upon the causes of 
ivaste, the Committee as a whole compiled a questionnaire for the purpose 



Fiu. 2.—Fluctuation in Employment in Different Departmetits of the Same Estab¬ 
lishment. 

of developing the degree of conscious technique on the part of the man- 
igement. The findings on the basis of this questionnaire are given, as 
indicating a more or less academic assay from an engineering viewpoint 
of potentiality for waste within the six plants in which intensive studies 
were made. They should not be confused with the actual waste and 
causes of waste as given for the investigation as a whole from a practical 
operating standpoint. 

The causes and responsibilities for waste in an ideal or 100% efficient 
plant are shown, as compared with those found by means of the question, 
aaire in the six plants in which intensive investigations were made. 
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The responsibilities are given under the same three headings as will 
be used for the findings from a practical operating standpoint, for the 
industry as a whole. They are as follows: 

I. Management of Individual Plants. 

II. Management of Industry as a Whole. 

III. Labor. 

As compared with an ideal plant, the six plants investigated were 
guilty of an average waste of 57.8 points. Of this total, the management of 
the individual plant was responsible for 18.1 points or over of all, the 
management of industry as a whole for 23.4 points or over of all, and 
labor for 16.3 points, or nearly of all. As to the causes of waste, the 
burden is about equally divided between the three: organization with 
19.3 points, technique with 19.8 points, and utilization with 18.7 points. 

The responsibility for waste on the part of the industry as a whole 
was conspicuously less in such highly specialized plants as book printing 
than in general jobbing plants. 

Labor’s responsibility for waste is notably less in non-union plants 
because of lack of restrictions enforced by the unions, and the resulting 
flexibility in maintaining a balance between labor and production. 

I. MANAGEMENT OF INDIVIDIIAL PLANTS 

With a very few conspicuous exceptions, the management within 
the individual plants is still typically individualistic. This is primarily 
because the individual units arc as a whole so small that they do not 
require, or indeed justify much organization. Organization is not to cur¬ 
tail individuality, but to supplement it, and make possible co-operation 
of a number of individuals within a given plant. In a plant so small 
that one mind is able to compass and to direct all phases of its activity, 
organization beyond ordinary records would only complicate matters by 
injecting devices for achieving the co-ordination which should uncon¬ 
sciously take place. However, about 50% of the industry, in terms of 
production, although only 5%, in terms of establishments, operates in 
sufficiently large units to justify a great deal more organization than 
now exists. 

Production Standards.—The crux of waste within the individual 
printing establishment is the lack of accurate production standards con¬ 
stituting a fair basis of appraisal for the individual worker. Only through 
such standards can the printing industry avoid the wastes due to its 
jobbing nature, and secure the advantages of repetitive operation. 

Only two of the plants investigated had analyzed their work into 
elementary operations for which they could predict in advance the time 
required for each operation. These are apparently the only two plants 
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m 

where this work has even been started. They are in somewhat different 
fields, almost a thousand miles apart, and both have carried the work to a 
point conjparing favorably v/ith similar work in other industries. They 
have been conspicuously successful. One specialiiies in book work, the 
other in catalogue and job work, and between them, they cover virtually 
every phase of the industry. 

Method ok Determining Qxiota Time 

FOB 

Disi’LAY Advehtisemf.nt of Intek-State Cab Company 

In reading the following in.structions one must assume the use of various tables 
for different factors and conditions. 

Preparation. Covering time of (Miniiositor getting copy and preparing for work 
at prescribed rates, according to schedule covering various operations and conditions. 

Display. Covering setting and ju.stification excepting special items otherwise 
provided for. In thi.s case figured to lie twenty lines. The rate jier line varies accord¬ 
ing to conditions 

Straight Matter. Uased on the number of words in body tyjie not requiring dis¬ 
play spacing. In this case figured at .55 words. 

Diagonals. Based upon an e.stimate of the number of spacing units necessary to 
maintain diagonals. In this case figured to be six tor each corner. 

Rules. A flat unit for each rule u.sed as an enclosure. Rules otherwise used would, 
of course, be at differenl. rates according to circumstances of use. 

Borders. A flat rate for enclosing type. 

Setdions. A flat rate for sections in which special spacing is necessary. 

To illustrate what 1 mean by production standards and their use, 1 
have secured an example from one of those plants of the method of 
determining a production quota for display composition. (Figure 3.) 
Contrary to the general opinion throughout the trade, this illustration, 
taken from a plant which has used production standards in every depart¬ 
ment over a long period of time, conclusively proves that printing is sus¬ 
ceptible to this form of standardization. 

Piece-work rates aro contained in compositor’s rules, but arc seldom 
used. Bindery piece-rates are partly in use. None of these is sound. 
They arc advantageous only in avoiding responsibility for continuous 
employment of labor. They are based upon casual observation and 
experience, modified by bargaining and carry no obligation on the part 
oi the employer beyond payment for work performed in accordance with 
the rate set. Scientifically determined quotas are based upon careful 
time and motion study under prescribed conditions, and in practice, are 
used cither as a basis of [laying a bonus in addition to a regular salary, 
which is paid regardless of production, or as a medium for readjustment 
of weekly work rates. 

Without the ability to determine what a worker can or should do, 
the employer is largely in the hands of his employees, for he is unable 
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Ccry of actual Work Order T:cket under 
vulrlch the accompanying disptaj/advertisement 
was set by hand from hand written copy. 

Name of cust<,iner and other data is omdtedj 
and "Unit "and "Time" figures changed at 
reguest of concern furnishing this example. 
merelafionof"Vnit"and "Time "figures 
is, however thesame as m the original. 
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fairly to''reward liis workers according to their effectiveness. Moreover, 
a, worker unable to assin’e either himself or his employer of the value of his 
work will,.vitally lack incentive. 

Labor unions and the socially minded public have been critical of all 
efforts to establish jiroduction standards. They hark back to the old 
piece-work system, and i)oint out that it can result only in driving the 
workers unduly. An understanding of the essential difference between 
fjlie old piece-work system and the proper method of determining quotas 
disposes of tliis objection. 

Labor’s Approval.—It is interesting in this connection to note the 
changing attitude of the more radical labor unions on the question of 
production standards. Some unions now re(!ommend the scientific deter¬ 
mination of standards for production. The Amalgamated Clothing Work¬ 
ers of America at their bicmnial convention in Boston, May, 1920, passed a 
resolution endorsing production standards. They met, the issue squarely 
with the stal.cmient, “ we oj)i)ose overspeeding as well as restraint of 
output; wo advocate normal ])rodiiclion,’’ and concluded that “ the 
remedy for the situation is a week-woik system, based ui)on reasonable 
standards of ]irodue.lion; the foi'inca' will conserve the health of the 
workers, which is our first consideration; and the latter will regulate 
output.” 

Employers’ Objections.—Many printers insist that there is seme 
peculiar condition of th('ir particular business which does not permit the 
use of ])roduction standards, aiul that the cost of establishing them is 
prohibitive for all but a few of t.he largcT i)lants. 

That they are mistaken so far as the larger plants arc concerned, is 
amply demonstrated by the success of the two concerns referred to. As 
for the prohibitive cost to smaller concerns, this objection is substantial, 
though on the other hand, the work would undoubtedly be developed 
jointly or through the United Typothetae, much as the standard cost 
methods have been worked out. One of the Typothetae executives, 
in explaining the work of his organization, volunteered the remark that 
very little had been done from an engineering standpoint, and that the 
work had so far been confined to educating the body of printers in keeping 
cost records, their use in making prices, and an elementary understanding 
of the industry. The work of the two plants in question, put together 
and unified, would in itself constitute a technique sufficient for the entire 
printing industry. 

The example given refers only to composition, but similar standards 
have been set for press work and binding, and in fact, all the major opera¬ 
tions in the printing industry. The examrtle tor composition was selected 
because it is with special reference to display comjmsition that printers 
have most persistently maintained that it is impossible to set standards. 
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II. MANAGEMENT OF INDUSTRY AS A WHOLE 

* 

United Typothetae of America. Bcfoie isikiiig up wliat should be 
lone, credit is first due for tlu; most excellent work already accomplished 
)y the United Tyi)o1,het.ac of America and its local branches. Its edu- 
xitional work has been extensive, well conceived and directed. It covers 
lot only basic information concerning the indusiry, but extensive work 
n cost finding and labor relations. 

A survey made by the United I'ypothel.ac of New York City show'cd: ' 

iiO plants using standard cost system. 

187 plants wil.h no cost system, but with a knowledge of all general costa. 

H 1 plants with no cost system and inconijdete knowledge of all general costs, 
kit jil.-ints with no cost system and incomplete knowledge of general costs. 

The first two groups made money, the last I wo lost money in 1919. 

The work of the Industrial Relations Department of the Unit/;d 
Typothetae, and that of the International Joint Conference Council, 
trganized etirly in 1919, is notable especially in its potentiality for the 
gradual elimination of strikes, lockouts, and union regulations and 
traditions adversely affecting and hindering production. 

In connection with the work of the United Typothetae, I recommend 
iliat a section be added for the development and utilization of standards, 

IS already outlined for the individual printer, so that the smaller printers 
who cannot afford to do this work individually, may none the less partici¬ 
pate in its advantages. 

Standardization of Equipment.—Probably in no other industry has 
the develoi)ment of the machine process been carried further than in 
[)rinting. Every substantial cstabli.shment can tell the story of an almost 
iminterruptcd series of replacements, due to the constant improvement 
in mechanical devices. If we contrast the iron hand press of the London 
Times in use until 1814, which had a maximum capacity of not over 200 
impressions an hour, with the capacity of a modern press, which is able 
to print and fold 24,000 copies of a lC-[)age metropolitan newsjjaper in 
(he same time; if we contrast the modern Linotype and Monotype 
machines with the tedious processes of hand composition, or examine the 
modern magazine presses which print, fold and bind in one continuous 
operation, and consider that all this change has taken place within a 
period of some eighty years, we realize the extent of replacement which 
must have occurred, and the reason for the lack of standardization that 
3xists. With the increasing complexity of equipment, this lack of stand¬ 
ardization becomes daily more costly. 

As illustrative of what may be accomplished in standardization of 
equipment, one has but to point to the already accomphshed standardi¬ 
zation of type bodies. Prior to the year 1885 each type foundry cast its 
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type on a more or less different body, and although the exchange from the 
old systeiu to the point system involved an expenditure of some $3,000,000 
by the type founders, it is universally conceded that this expenditure has 
been saved many times over. 

Impressive results have also been achieved in the standardization of 
colors for printing, ink and combinations of colors and shades of paper 
and ink. The “ Grammar of Colors ” recently issued by the Strathmore 
Paper Company represents a notable contribution in this connection. 
The Standardization Committee of the American Institute of Graphic 
Arts is working on the standardization of process colors, and it is hoped 
that these standards will be in operation in most of the larger engraving 
and printing plants within a year or so. Determination of color com¬ 
binations by trial and error, and elaborate color proofs are wastes which 
can be eliminated through standardization. 

-Proportionately greater results may be anticipated from a co-ordinated 
standardization of machinery, paper and products. 

Among all the manufacturers of flat bed cylinder presses, there is an 
almost unlimited number of variations in size, yet all agree that a limited 
number of standard sizes would be advantageous. The President of one 
of the large companies manufacturing printing presses says: “ For forty 
years or more, I personally have been of the opinion, and have stated 
it everywhere, whenever occasion arose, that if we could consolidate on 
three sizes of presses, the printer and we ourselves would be much better 
off—these sizes being, a press to print a sheet 25X25 or smaller, another 
to print a sheet 38X50 or smaller, and another to print a larger sheet 
as may finally be determined.” 

The President of the Dexier Folding Company states: 

“We understand that the United Typothetae of America recently made a survey 
of the different types and sizes of folding machines, and found that there were about 
600. Prior to three years ago, wo were building more or less, frequently more than 
sixty types and sizes of folding machines. Through exhaustive research, with the 
help of the i)aper manufacturer, printer, and binder, we have succeeded in meeting 
the practical needs of the purchaser of printing with approximately six types of 
folding machines, made in a miniinura number of sizes. This plan not only simpli¬ 
fies and economizes our factory production, but even more so it economizes the 
production of printing and binding. 

“ Because of the threatened intense competition, it is necessary for the manu¬ 
facturers of machinery, the printer, the binder and the purchaser of printing to 
follow Mr. Hoover’s suggestion, and obtain the largest measure of standardization, 
so as to eliminate waste in material and human effort.” 

Standardization of machine sizes would make possible the use of one 
machine for a greater variety of different jobs. In every printing estab¬ 
lishment of any size, one secs expensive machines covered up and out of 
use, or inefficiently used for purposes other than that for which they were 
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built. A printer secures a contract, and buys a machine to do the work 
economically. When the work comes up for contract next time, if soiSe 
other printer secures it, it invariably means another sjDeciar machine. 
One concern paid .?17,000 for a special press for printing a trading stamp. 
On losing this job, the press was scrapped and later sold for $2,000. Since 
then the contract has been awarded to three other printers in succession, 
and each in turn purchased a new press which he had to scrap or use 
di.sadvantageously at the expiration of his contract. * 

In recommending the standardization of machine equipment, I 
n^cognize that the machine manufacturers have no association to take the 
initiative in this work, and I rccommentl that such an association be 
formed. As one machine idaiil may make equipment for a variety of 
trades, it would be necessary for such an associalion to have separate 
branches for the different leading t rades. 

Standardization of Paper.—There are as many variations in the 
possible combinations of content, finish, color, thickness and size of 
paper as there are combinations of the three prime colors, red, yellow 
and blue. This is a natural outgrowth of tin; evolution of an industry, but 
the time has come when it should be faced and corrected. There are two 
main factors; what the standards should be, and how to make them effective. 

Content. - The most practical immediate step seems to be the limiting 
of brands .and water-marks by the mills themselves. Tliis will result in 
economy of production, and will furnish the same protection to the 
consumer thaf exists in all trade-marked goods. I recommend to buyers 
of printing that they insist upon one of a limited number of well-estab¬ 
lished brands or wat er-marks. This will stimulate legitimate competition 
in both pric(! and quality, while protecting the buyer from his own ignor¬ 
ance, since a milt cannot afford to vary substantially the content of its 
established brands. 

As illust rat ing what can be done, the American WTiting Paper Company 
recently .announced the following standardization of their different grades 
of paper: 



1917 

1921 

Bonds. 

35 grades 

9 grades 

Iicdgcr. 

32 

5 

Writing. 

63 

3 

Linen . 

36 

4 

Cover. 

22 

5 

Drawing. 

5 

3 

Mimeograph. 

5 

3 

Wedding and Papeterie . 

19 

9 

• 

237 

41 
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Multiplying this difference by the unavoidable variations in color, 
tlAckness and size, the total variables eliminated reach staggering proper- 
tions. It ‘is estimated that this change will reduce the stock necessary 
to be carried by the mill and its representatives to about one-half of its 
former proportions. 

There are approximately 6,0(K) brands of paper 50% of which are 
more or less active. Every considerable paper merchant, a few printers, 
afid even some large consumers have their own brands or water-marks. 

■ One mill company admits having over 4,000 dandy roUs. There is also an 
enormous amount of paper made to sample, without any real ability on 
tlie part of the buyer to judge of the value or fitness of the paper until 
it is too late. Several government departments have each their own 
specifications, without relation to each other, or to any standard 
brand. 

There is not as yet sufficient standardization of the main comi)onents 
from which paper is made to permit of exact standards. Wood and rag 
fibre, the principal components of i)ai)er, vary so much that a merely 
<]uantitative standardization would not be elTca^tive. The same t.hing is 
true to a lesser degree of clay, alum, and other chemicals definitely 
affecting t.he printing and wearing (piality of ])a,per. Some broad classi¬ 
fication of grades should, however, be determined upon for cacli kind of 
paper, as A, B, C, for each of the pnncii)al kinds Bond, Ledger, Writing, 

• Super, Mactiine Finish, etc.—and mills should grade their brands witliin 
such classifications. 

There should also be a standard te.sting device and standard tests 
for each grade. The device should be (hiveloped and the st.andards set. 
by joint action of the interest (mI parties. 1 Ixdievc that standards for 
tearing, folding and bursting, with per cent, of wood and i-ag fibre would 
be suffici(ud. This would in itself weed out the enormous duiilication of 
brands, even within the line of one mill or jobber. This duplication 
serves no useful purpose. It tics up vast sums of money in unncices- 
sary stock, and is at the root, iiit.entionally or otherwise, of much mi.s- 
understanding as to values in pairer. 

The various departments of the government might well take the first 
step by standardizing the paper they use on the basis of a .selected list 
of well-known brands, as has been done by the (lerman (jovernment for 
ten years or more. The standardizing and grading of gold, cotton, wool, 
lumber, rubber, oil, etc., has ])roved to be of such great, practical advantage, 
that tluu'e can hardly be any doubt as to the desirability of similar grading 
of paper. 

Finish. If one is abhi to judge of the value of |)aper, there is no objec¬ 
tion to the mill or dealer a.sking an additional |irice for any given finish 
that the buyer may desire. The point is that the buyer should know 
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3oniparatively how much he is paying for a particular finish, and not be 
misled by appearances. ^ * 

Color.—It is doubtful how far standardization of color is practicable 
in paper. 

Thickness.—Tliere is no advantage in minor gradations of thickness, 
'xcept for paper made for other purposes than printing, which will neces- 
larily have to meet special rn(}uirements. The ordinary consumer of 
laper cannot distinguish Ixitweiai differences of less than 10 pounds tb 
>00 sheets of 2.5 X118. 

For mechanical i-easons, it is seeniiiigly impracticable to grade paper 
)y caliper thickness, tliougli lliis would bo the desirable thing to do. 
rh(!n‘ arc, however, 14 diffc^rent bases of weight for different papers, as, 
look, Writing, Wrapping, etc. I recommend that 1,000 sheets, 25X38, 
'faded in sleps of not less than 20 pounds be adopted as the standard 
or all paper. 

Size.—Standardization in this connection has already received a great 
leal of consideration, and much progress has been made, so far as the 
itandards themselves an; concenned. Tln^re is not the same opportunity 
lere for misunderstanding bet wecji buyer and seller, but there is an even 
'r(!at(n- opi)ortunity for waste; through lack of information about advan- 
ag(;ous sizes. 

As a glaring e.'cami)li! of the utter disregard of standeird sizes, the 
l'’e'ele;r:d l{e*serve beink check will neet cut withemt weiste frenn any eef the 
ie)w numereeus regular peeper size's. A draft e|uestie)nnairc issued during 
lie weir was of such non-steindarel size as to rcejuire special filing cabinets, 
rill' Techniceil Publishers’ Association on Jiieasuring 927 catalogues found 
147 elifferent sizes. 

In a plant printing 2,000,000 each of three different mail order cata- 
ogiics, the same jiaper was reeiuired in 0(1, 70 anil 73 inch wielths, the 
;ia>nomie;al width for that particular jiaper being 72 inches. A customer 
irdering a catalogue of a certain size may make necessary a very con.sid- 
ireible wastage by specifying some fraction of an inch which is really 
aegligible to him. Or he may and very often does make it necessary for 
the paper to be made to order, thus involving waste in the entire process 
jf manufacture. Wastage of only onci-quarter inch on a 6X9 page is 
ceiual to 7% of the total cost of the paper. 

The establishment of standard sizes of paper should extend to a corre- 
sponeling standardization of prinleel pages and eolumns, through which 
a further economy, apart, from that in i)a.|H;r, would be achieved. John 
Sullivan, Secretary of the; Association of Na-tional Advertisers, states that 
ilandardization of newsfiapi'rs to one size would make possible an annual 
saving of three to five millions on composition anil plates alone. 

Stalker’s Universal Hate Service (see the following table) shows that 
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among the current magazines there are 18 variations in width, and 76 
variations in length of page or column. Among trade paper publications, 
there are "ilS variations in width, and 64 in length. Even among news¬ 
papers, there are 16 in width and 65 in length. Taking into considera¬ 
tion the variations of width within each length and vice versa, there is an 
appalUng total of variations which accomplishes absolutely nothing and, 
directly and indirectly, costs the public certainly not less than a hundred 
r&ilhon dollars each year. 

Standards for cover paper sizes have not only been established, but arc 
accepted and used more than any other paper standards. The principal 
variants in cover paper consist., however, of things other than size, so 
that the resultant saving has been limited. 

Unit of Count.—Wliilc much progress has l)een made in this direction, 
there is room for improvement. The old ream and (jiiire are still used. 
All printing is ordered in thousands, and there is no conceivable reason 
why the basis of material should not be on the same unit. 

Advantages of Standardization.— Standardization of paper and ecpiip- 
ment, with a corresponding standardization of printed pages and columns 
would: 

1. Permit many machines now made very largely by hand l.o be |)roduecd in quan¬ 
tity to jigs and tools, would make possible interchangeability of parts. 

2. Reduce the amount of machinery nece.ssary to each printer to meet trade requirc- 
I ments. 

3. Eliminate the waste of discarding or sacrificing machines, when a contract for 
printing changes hands. 

3. Facilitate planning. Work could be laid out and planned for a group of machines, 
instead of for a given machine. 

5. Make possible interchangeability of advertising and catalogue plates. 

6. Facilitate the filing of data for reference purposes, especially catalogues tor pur¬ 
chasing agents. A beginning has already been made in the standardization of cata¬ 
logues within industries. The electrical jobbers have accepted TJXlOs inch as a 
standard size, and 90 per cent of their catalogues now correspond to this standard. Tlie 
National Association of Purchasing Agents have adopted a 7fXlO| inch basis for 
forms, or a 32 X44 standard sheet. 

7. Make possible more continuous operation in the process of manufacturing paper. 
It would not be necessary to stop so often for changes in grade, size and thickness. In 
one mill 243 size changes were made in one month on one machine, running on 7 grades 
of bond paper, without consideration of wciglit. 

8. Reduce paper stocks now carried ooi Hand to meet trade requirements. In con¬ 
sidering this economy, mills and the entire paper jobbing industry, as well as the printer, 
may be considered as one. There are no reliable figures as to the paper carried on hand, 
but it is safe to say that it is considerably more than a hundred million dollars’ worth. 
This investment could be halved and the turnover doubled through standardization. 

Obstacles to Standardization of Paper.—In considering the respon¬ 
sibility of the individual manager for waste, certain supposed objections 
of labor and of the managers themselves were stated. Likewise in the 
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matter of standardization of paper, obstacles conscious and otherwise 
wdl be met. So far as thesy obstacles are uncons(;ious, they arc largely 
a result, of eiist'Oiu wliicli lias crystallized into habit and prejudice. Such 
obstacles call usually be removed by education appealing to self-interest, 
'riierc is, however, another more subtle type. It arises from the fact 
lhat4n isolated instances lack of standardization gives rise t.o the following 
money advantagi's: 

1. To 1‘riulcr, (n) Profit smiroil through atinormal cuttings, resulting friini using 
iHUi-stnntlurdizeil iniitcrials. 

l/i> .Ahihly 1.0 break .spocificaUons in conipct.itivc liidcling. 

(r) Inability of imrchuscr to make eoin|)tirison of prices on non- 
sl.aiulardizcd i>rodui't,s. 

(i/) Encourageincnt to siilcsincn to rccoimucnd iiniisiiul fcatiiivs in 
avoiding conipctilion. 

2 To Tiiiter Miiiiujariiircr. <Ijiporfunity 1o avoid cuniiilativc rcsiionsiliildy for 
, unstandarilizcd niatcrials. 

3. To Toper Johh(T. Often tlie inanufaeturer lines not have sufficient ea|)ital to 
maintain the large local sales organizations needed to sell a 
non-slandardized jirodiiet. 'I'he provision of such an organizii- 
zalion by the joliber gives him control over the inanufaeturer. 
To Lohor. —'I’he addilional work required furnishes greater employment 
To Mm'liiiicri/ MaunforUinre.- Additional liiisiiiess t.liroiigh necessity for greater 
(piantity of niaeliinery required through lack of inlerehange- 
abihty and special requirements fors|iecial features. 

Constructive Action for Standardization. - Seven luit.iminl Inule 
organizations, representing 9."/!p of t he consumers of jiaper, and over 11,01)1) 
of the leading firms in their lines, including printers, sttitioners, litho¬ 
graphers, engravers, advcrtisi'is iind ptirchtising agents, have pttssed 
resolutions calling attention to the wiisle in the industry, and urging 
co-operalion in eliminating unnecessary grades, wi'ighfs and sizt's, and 
reducing the number of colors, finishes, water-marks, etc. 

The resolution ptissed by thi; Ibiiteil Typotheftie, whieb was specifi¬ 
cally indorsed by several other tissociations, characterizes the pajier situ¬ 
ation as “ a serious menace to the printing industry,” and calls attention 
to the fact that printing eiiuipinent is increasing more rapidly than paper 
manufacturing equipment, both in quantity atid in production percentage, 
causing such increase of prices both in paper and printing as to threaten 
serious curtailment of the volume of printing. In conclusion, the resolu¬ 
tion calls on every one concerned to appoint committees to co-operate with 
the Typothetae’s committees to work on standardization. 

Answers to a questionnaire sent, out by l.he Typothetac indicate that 
the printers believe they already do or can control the buying of paper for 
commercial and job printing. If this is true, they themselves have the 
power to make the resolution effective for this class of paper. 

A meeting held in Chicago, on Mav 22, 1918, under the auspices of 
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the National Association of Purchasing Agents, is probably the most 
representative meeting to consider this subject ever held, but its delibeiS,- 
tions were limited to the standardization of catalogue and paper'sizes. 

A resolution passed by the Catalogue Conference was as follows; 

Resolved, That catalogius be standardized to 6X9" or 7JX10|", or 8X11". 

Resolved, That we recommend for eatalogiK'S the manufacture of paper sheets 
ranging as follows: 2.'jX38", 32 X44", 33X46", with their double sizes. That 
we also indorse the weights of 40, 4.'), 50, 60, 70 and 80 pounds on the basis »f 
25 X38", and that colors be limited to white and natural. 

A recommendation of t.lic Standardization Committee of the National 
Associiition of Purchasing Agents reads: “ In order that the investment 
in catalogues bought by purchasing agents may I'cach the highest degree 
of productiveness, we urge that, till catalogues inetint for the use of pur¬ 
chasing agents be made 7| X lOJ", or in h.alf sizes, .saddle stitched so that 
they will open flat, to that size, for filing in such manner as will insure 
their coming to hand when wanted. 

“ Tliis recornmendiition wtes tmanimously indorsed by the National 
Association of Purchasing Agents in convention. This Association has 
appointed a Committee on Promotion of Standards to encourage the use 
of this and other standards throughout tlie business world.” 

How to Make Standards Effective.- Individuals, or even groups and 
trade associations, unless all inclusive, have mil her the knowledge to make 
the most desirable standards, nor the ability to make them effective. 
(Collective action by all the trade organizations alfecling, or affected by 
t he printing industry is needed, in order that the standards of equipment, 
materials and product may be co-ordinated, and in order that financial 
and moral support, necessary to put over a publicity camjiaign may be 
secured, the object, of the campaign being to give the buyer of print¬ 
ing a knowledge of the standards agreed upon, and a knowledge of the 
selfish advantage to be gained through conforming to them. 

Apparently the interest, of all concerned, exccfiting the consumer, has 
already been aroused, and the reseai'ch done. Unified action and educa¬ 
tion of the public arc needed next. While I do not recommend govern¬ 
ment deterndnation in matters of this kind, 1 very definitely believe that 
it is jiart of the work of the Department of Commerce to lend its support 
and assistance in bringing about meetings to this end. 

ni. LABOR 

Organization.—The jirinting industry is over ,'i0% unionized. There 
were by the 1914 census of printing and iiublishing (including newsiiapers 
and periodicals) 272,092 workers in the industry, and the Allied Printing 
Trades Council claims 150,000 members. In New York City approxi- 
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mately 60,000 persons are employed, the Union membership being about 
40,000. The 1914 census shows that 52% of all workers are in plants 
employing 50 persons and less; that 25% of establishments are one-man 
shops and further that 75% of all establishments employ five people or 
less. These small plants are the most difficult for the unions to organize. 
Sixty-eight per cent of the workers are native born. This is high as com¬ 
pared with the percentage in the metal trades, which is 30%, and wdth 
that in the building trades, which is 25%. 

An average book and job plant must deal with the following individual 
unions: 

Compositors (typographical) 

Cylinder Pressmen 
Cylinder Feeders 
Job Pressmen 
Job Press Feeders 
Sheet Straighteners 
Paper Handlers 

The selection of personnel is a responsibility of both management and 
labor, though it rests almost wholly with labor in union plants. No 
status of competence is required. Union membership makes a man 
eligible. Each department foreman employs the workers in his depart¬ 
ment. Workers are supplied from the local union headejuarters. Prece- 
• dence is given to the first name on the list, without, reference to speciali¬ 
zation, convenience of home to plant, or other factors having a bearing 
on labor turnover. 

Production Standards.—As recommended to the employing printer 
that he develop standards for measuring production of his employees, I 
recommend to labor, both individually and collectively, that it change its 
present attitude of opposition or indifference to a frank and aggressive 
insistence upon proper standards for production. This would enable 
each employee to secure direct evidence of the service which he renders, 
and properly to evaluate himself as to wages. 

Production standards, or what we call quotas, have been characterized 
by labor and other critics as making the work monotonous, killing initia¬ 
tive, unduly speeding up the work, and tending to displace inefficient 
people who have to make a living somehow. 

Monotony.—As to the monotony entailed, the facts show quite the 
contrary. The basic principle of all diversion is doing something against 
an opponent, or against a standard, and it also applies to work. Measur¬ 
ing oneself against a standard for a reward of merit is more stimulating 
than a monotonous routine without this stimulus. 

Killing Initiative.—As regards killing initiative, it is hard to see that 
there is any advantage in doing a thing in a traditional manner. The 


Mailers 

Stampers and Gold Layers 
Paper Cutters 
Blank Book Workers 
Bookbinders 
Bindery Women 



THE PRINTING INDUSTRY 


i55 


methods used, excepting whore scientifically determined, are almost invari¬ 
ably traditional, and have grown up without any conscious analysis »f 
comparison. Mrs. Carleton Parker, who hits been investigating factory 
conditions by taking positions as an unskilled worker in several different 
types of plant, says that she made it a point to ask every girl to whom she 
talked whether she hked to do the same thing over and over again, or to 
do different kinds of things and thus break the monotony. Without'one 
exception, they all replied that they preferred to keep on doing the same 
thing. 

After she had been working a kick press in a brass factory on one job 
for three days, and was exhausted by the interminable repetition, she asked 
the woman next to her how long she had been operating on the job she 
was doing. 

“ Six weeks.” 

“ Wouldn’t you like to do soriH'tliing else—don’t you get terribly tir(!d of it?” 

“ Oh no, you get used 1.o it, and then you don’t want to change.” * 

” How long did you work at the job you had before you came here?” 

“ Six months.” 

“ Didn’t you get tired of that ?” 

“ No—when you get tlie swing of it oiwe, you’d rather kec!]) on doing the same 
thing than learn to do .something else.” 

In a candy factory she found that the girls preferred packing small 
unilorm boxes of one or two kinds of candy, to filling the larger boxes 
holding a \ariety, and giving opportunity for choice and individuality 
in the work. Mrs. Parker frankly admits that this experience has quite 
shattered a verv fond illusion about the worker’s instinct to create. 

Speeding Up Work. —Fear of speeding up the worker implies a funda¬ 
mental lack of understandijig of the theory of production standards. 
Their basic principle involves consideration for the worker’s physical and 
mental welfare, if only to keej) him at his maximum of efficiency over 
a long period of time. A stated living wage and fixed hours of employ¬ 
ment without regard to production are essentials of such consideration. 
I also believe, though this is not as yet universally recognized, that, apart 
from the abstract justice involved, and if only for the psychological effect 
on the worker, he should be represented in determining the quota. This 
would wholly meet the objection. 

Displacing Inefficient People.—In practice it is found that where 
work is properly studied and analyzed, and quotas are scientifically set, 
differences not previously recognized develop which permit of adjusting 
people to their tasks in such a manner that inequalities of ability and 
temperament can be allowed for or overcome. So far as I know, the only 
conspicuously incompetent people who bold their jobs over a consider¬ 
able period are those who previously rendered a life of competent service 
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to the sAme concern, and there is every reason why they should continue 
to be cared for in the same way, regardless of whether (hey meet tlusir 
production quotas or not. ” 

Restrictions.—At present the printing unions almost williout excej)- 
tion oppose aggressively or otherwise, not only the setting of standards 
for production, hut also the measuring of work performed. 

Many employing printers claim that there has been a marked falling 
off in production. Since there are no production standards by which to 
measure this, it is not possible to reach conclusions. The following 
examples are, however, interesting in this connection. 

One plant reports the foltowing: 

191() Average .'>,40() ems per hour 

1020 Average 4,200 ems per hour 

Deerea.se in 4 years 1,200 ems per hour 

Another plant doing at different periods identically the same jobs in 
magasine and pamphlet work showed the following comparison in average 
time per page: 


Table Siiovvino Decuease in PnonticnoN Exi>ues.sei) in Aveuaue Time Per I’AiiE 


1919 

1920 

Hand 

Linotype 

Hand 

j Linotype 

Composition 

Composition 

Composition 

Composition 

.r)2.'i 

.303 

1.214 

.375 

,872 

.532 

1 091 

.761 

..'iOfl 

.595 

.514 

.477 

.516 

.741 

.717 

.300 

.520 

.,509 

.939 

1 060 

1.201 

,362 

1 336 

.550 

1.111 

.751 

1.337 

.700 

5.251 

j 

3.793 Total 

7 148 

4 223 Total 


This shows an increase of time or loss of production of; 


Hand Work.30% 

Lin otype machine work.111% 


The following statement is taken from an affidavit in connection with 
an arbitration case: “ We are receiving considerable less production than 
in former years, and our records show: 

1918 average sheets per hour 767 

1919 “ “ “ “ 744 

(9mo.)1920 “ “ “ » 742 
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“ This means 200 imptessions per day per press, or 10,000 pa’ day for 
50 presses, or 3,000,000 impressions loss production per year, which clearjy 
shows a lack of interest by our people.” . 

The belief that there has been a falling off in production is not always 
supported by the figures, as is indicated in the following letter from a 
leading Middle Western printer: 

“Complying witli your rcquo.st, I wish to state thai our Linotype and Press 
Hoorn hour averages for years 1917-20 w(!re as follows: 



IvifHityjxi 

Kins 

I’rc'ss Room 
Impressions 

1917 

414;! 

1049 

1918 

:i987 

1020 

1919 

4180 

lfl44 

1920 

4107 

1078 


“When 1 look at Ihese lig\ires, 1 see that 1 was mistaken in stating verbally 
to you that the average imaluetion in these departments had fallen off. In 
regard to the linotype average, however, I would state th.al in 1919 and 1920 
we had to pay proportionately larger sums above the scale in order to get this 
production. 1 feel sure that I am correct in making the statement that the 
average of the hnol.ype scale man luis fallen off during thcsic recent years.” 

Owing to the fact that there are in the printing business almost no 
production records which are related to standards, no means of deter¬ 
mining the real fluctuation in production exist. Available chargings per 
month arc misleading, because the work done in any one month may not 
be charged for several months thereafter. (See Figure 4.) 

Craft Distinctions.—Union prohibitions with reference to production 
and production methods are also a serious matter. The unions insist 
upon arbitrary distinctions in the kinds of work done by members of the 
various craft unions, and as to the number of persons employed in con¬ 
nection with certain machines. 

Perhaps their most trying inactice is the insistence that members of 
one craft union shall not encroach upon the work of another. In as 
simple a matter as printing the names of individual firms on catalogue 
covers, where the imprints are all set up in slugs, after each imprint is 
run off, the pressroom workers have been known to insist that a com¬ 
positor be brought from the composing room to make the change to the 
next imprint, while they stand idly by. In a case of this kind, where the 
runs are short, it amounts practically to requiring two persons to do the 
work of one. Similarly with paper handlers, sheet straighteners, feeders 
and pressmen, it is not at all uncommon to be forced to have men from 
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several different unions participate in a simple piece of work which could 
bp performed more easily and economically by one person. 

The djsadvantaRC of extjeme craft distinctions is far greater then is 
immediately apparent. They very greatly increase the amount of super¬ 
vision necessary, entail wastage of time in going and coming from the 
different tasks, and make the labor force inflexible and difficult of adjust- 
mem within one plant. There is probably no one thing so important 
ip the elimination of waste in productive labor as that it shall be flexible; 
that is, that each person shall be capable of performing more than one 
service. When the limits of labor which each group performs are narrowly 
defined, any variation in the character of work easily throws the supply 



Fig. 4.—Discrepancy between I’roduetion and HillniK Within tlie Same lOstaldishment. 

of labor out of balance. A plant is frequently “tiring” ix'oiile from one 
department, and hiring thi'in for anotht'i* at tin* same lime. Oni* plant 
employing an average of 2,000 people, goes up to 2,700 in rush si'asons 
and drops to 1,500 in dull. Another plant employing from 700 to 1,800 
lays off 1,100 employees twic(> a year, for periods of throe months each, 
because, of “unbalanced producion.” 

A large non-union printer who has exceiilional conditions throughout 
his plant, states that the greatest help toward keeping his workers con¬ 
stantly employed without undue cost is his ability to shift them from 
one task to another. He says that during the present depression it is 
by no means uncommon to find a compositor in the press room or the 
bindery. For short periods he fri'quently disjoints the entire organi¬ 
zation of his employees. H. is not to the interest of either employer or 
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employee that men should do work other than that for which they are 
best equipped, but for economy of production and r^ularity of empltjy- 
ment, it is sometimes essential. • 

In manning machines, the unions require a certain number of men on 
each machine, regardless of the work performed. The number of press 
tenders in a press room with a number of automatically fed presses are 
prescribed on the basis of the number of presses rather than on the 
amount of work being done. In some cases an effort is even made *0 
demand that a pressman shall limit his work to one or two presses. A • 
printer doing a large amount of periodical work says that he has reduced 
the makcready on a web press from three days to one by shifting a 
s|)opial makeready crew from press to press. 

Compositors have ruled that all advertising matter coming into the 
office in electrotype form, must be reset in type in each printing office in 
whirh the advertisement is used. They permit the use of the electro¬ 
type, but insist upon setting and redistributing the type to secure {he 
hours of work involved, sometimes doing it even weeks after the adver¬ 
tisement has appeared in the newspaper. 

The localizing of authority and vesting certain functions in the fore¬ 
man, insisted upon by the unions, makes the installation of proper co-or¬ 
dination and management methods very difficult. These restrictions by 
the union made it necessary to abandon the installation of modern 
methods in a New York City plant after the work was already well . 
advanced. A certain amount of routine handhng of copy and issuing of 
instructions is essential to control and routing, and when the unions 
insist that this must he done by foremen, or full paid journeymen, it makes 
the cost prohibitive, and the work itself cumbersome. 

While these restrictions are not always insisted upon, they are con¬ 
stantly reverted to, and h.ang over the head of any employer who attempts 
to obtain increased production. They are largely protective, necessary 
to the unions as a basis of trading. The most irksome phases of many 
of them arc rendered ineffective when the workers in a shop feel full con¬ 
fidence in the attitude of their employer toward the union. Yet so long 
as these and innumerable other similar measures exist and are tolerated, 
they stand in the way of organized elimination of waste within the 
industry. 

Dual Responsibility.—I am not unmindful of labor’s position in this 
matter. I fully appreciate and wish to emphasize the fact that no device 
used by labor to maintain itself is any worse than the devices used by 
the employing printer to protect not only his position with labor, but 
also his competitive position. 

We must face the fact that industry is ruled by competition, supply 
and demand and the survival of the fittest. An argument based on any- 
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thing other than these principles is mere camouflage. I do not Jose sight 
o^ labor’s right to object to its service being regarded as a commodity. 
This is a natural and legitimAte objection on its part. On the other hand, 
it must recognize that however vital the distinction between labor and 
a commodity may be, none the less labor is ruled and governed by the 
same three principles, and this ai)plies not only to manual, but also to 
professional and clerical wo)’k. Many of the abuses on both sides were an 
i^jcvitable by-i)roduct of the process of evolution to our present stale. 

Industrial Suicide.—An officer of the Typothetae states that a suiwey 
of 2,000 printing plants made in 1920 shows that there is but one appren¬ 
tice to every ten journeymen, whereas even the union requirements only 
held it down to one to five on the average. It is the opinion of those making 
the survey that even if there were an immediate change of policy, it 
would take 30 or 50 years to reidace an ade(juate supjfly of trained Indp. 
lie sums up this failure to provide for the future with the words, “ the 
industry is committing industrial suicide.” 

If the statement can be taken at its face value, or even with a con¬ 
siderable modification, the printing unions have nothing to fear through 
increased production, whatever the situation may be in other industries. 
Except for the strategic value of these limitations as points to trade on 
in gaining concessions, there can I)e no possible justification for these 
prohibitions. 

1 am in sympathy with labor in insisting upon and gaining as rapidly 
as possible, short hours, improved working conditions and the best pay 
obtainable. I see no reason why they should not a.dai)t to their pur¬ 
poses every means that t he cmj)loyer uses in building up a competency, 
enabling him to work less intensively, imjnoving his living conditions, 
raising his social status and even in amassing a reasonable fortune. 1 
do, however, criticise some of the methods resorted to in the printing 
industry by both sides. As 1 deplore the profiteering which has existed 
during the last few years, and the distortion of the law of supifly and 
demand, so I deplore the curtailment of out.putr to which labor has undoubt¬ 
edly resorted. 

Concretely, my recommendation is that the printing unions should 
insist upon reasonable hours and the best pay obtainable, but that they 
should also co-operate and even be aggressive in insisting upon the deter¬ 
mination and use of production standards in appraising their service, 
and that they should lend themselves to the greatest possible flexibility 
in the utihzation and economy of the service of their membership. It is 
distinctly to labor’s interest rather than to its detriment that its service 
should not only be as effective as possible, but also be definitely recorded 
and understood. 
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SUMMARY OF RECOMMENDATIONS 

« 

To the Manager of an Individual Plant. ~ 

That the largo ostahlishtnonts dovolop a ooiiscious toohiiiciuo of managornetit, 
including the developnioiit and use of production quotas 

To Managers of the Industry as a Whole.— 

1 That the Unitod Typo(,ln‘ta(‘ of America undtM t.aki* the devi^lopin^nt of pro¬ 
duction (piotas for the Ixmidit of tlie smaller prinli^rs along tin* line of its 
present work in cost kec])ing 

2 That the j>rinting and allied trad(*s, including the National Association of 
Purchasing Agents, in joint ai'tion: 

(n) Develop and adh(‘r(‘ to co-ordinated standards for printing prod¬ 
ucts. materials and machine equipment 
(h) C'onduct a puhlicity campaign for the education of the buyers of 
printing as to what the standards affecting them are. and the advifn- 
tage to them m their use 

To Labor. - 

1 That labor indivklually and colleVtively advor^ate and (H)-operate. with tlie 
employing printer in the e.stablishment of production quotas. 

2 "J’hat through tlie Industrial Relations Departnumt of tin* United 'Pypothetae 
and through the Interimtional Joint Conference (^nincil: 

((f) (k)-operate in the elimination of restri(^tions aff«a*ting oiil,i>ut. 

(h) Urge the use of employees within one establishment for more than 
one class tif work. 

To the Department of Commerce. —'Pliat it c()-(>|M>nite with and sup¬ 
port the printing and allicsd trades in bringing about joint conferences, 
and in (conducting a |■ml)licil.y campaign for the education of buyers as 
to slandanls detcrinincKl upon, and the advantages to be gairu'd through 
their use;. 

While; it, is never possible to predict, in figures the savings to be made 
by application throughout, an industry of recommended changes, it may 
h(! said that the cost of printing to t.he ultimate consumer could he reduced 
on the average at least one-third, if: 

1. Newspapers, periodicals, books and catalogues were held within a reasonable 
number of physical variations. 

2. There were a common-sense limitation of sizes of iirintcd forms so tliat they 
miglit nil be cut from a limited number of jiapcr sizes. 

3. Till! printing macliinery and paper industries took advantage of this standard¬ 
ization to obtain more continuous production and smaller stocks. 

4. The printer took advantage of tliis standardization to eliminate over-equip¬ 
ment, and to use his equipment throughout its normal life. 

5. Tlie prinier adopted production standards for his own work, and rccbgnized 
and used the methods already demonstrated in a few cases. 
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The (fegrce to which this saving will be made effective depends upon 
the extent to which the printer and paper and printing machinery manu¬ 
facturers co-operate for the purpose of making an ultimate saving to the 
consumer, as distinguished from a selfish saving to themselves. 

Individual efforts to eliminate waste have proven impotent except for 
the individual pocket-book. Co-operative effort to eliminate the use¬ 
less waste of an individualistic industrialism is the need of the hour, and 
i»the theme of this report. 

John H. Williams. 
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CHAPTER IX 


THE METAL TRADES INDUSTRY 

By Fkud J. Miller assisted by William B. Ferguson 

Possible Increased Production.—Study of the Metal Trades Industry 
and comparison of the factors of waste, or causes of non-production in 
various rcpresentalivc plants in that industry, lead to the conclusion 
that, at a conservative estimate, the value of increased production 
liossihlc in the United States would he over half a billion dollars annually 
—even in normal times. 

At the present time, duo to the lai'KC unemployment, of available men 
and machinery, the waste is nearer to a billion dollars a year. This 
estimate covers the value of labor only and does not include the value of 
materials that would be utilized if the productivit.y of labor were 
increased. 

Views of Executives in the Industry.—Before giving conclusions as 
to the major causes of the above mentioned waste, we present, the views 
of some of the managing executives tliiimselves in thirty-two of the plants 
visited. Being asked their opinion as to the main cause of waste or 
inefficiency their answers were as follows; 

In eight plants the answer referred particularly to present business 
conditions and was to the effect that “ the most important cause is the 
uneven volume of business or the fluctuation in the demand for the 
product; lack of enough business to keep going at normal capacity.” 

In four plants the cause given concerned the railroad sit.uation and 
the functioning of the Railroad Adjustment Board. 

In t.hrce plants the cause given was “ lack of standardization of design 
of products.” 

In two plants the cause given was “ labor turnover and strikes,” olie 
executive saying that these had been caused by wartime conditions. 

In four plants the cause given was “ lack of planning ”—t.he exact 
words used being “lack of proper planning and routing”; “lack of 
correct planning and material control”; “unscientific planning and 
management ”, and “ lack of efficient planning and management 
methods.” 

In six plants the cause given was “ lack of co-operation between 
management and labor.” 
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Otlicr causes given in ■Various plants were as follows: “ lack «f inten¬ 
sive study of methods “ cost control systems needed “ daily cost 
reports needed “ lack of scientific management applied to all phases 
of the business “ inefficiency of labor and excessive overhead/’ 

In other plants special causes in the machine tool business were given 
as follows; 

(1) “ The failure of machine tool builders to supply what the public wants.”' 

(2) “ Most of the met al trades shops are very small and require personal handling 

by the manager of such important i)roblems as are handled by our system 
of production control.” 

(3) “ Insufficient capital to develop .sales and to improve facilities.” 

(4) “ Purcha.sing in small quantities, by the small plants, which places them at a 

disadvantage as to favorable prices and as to transportation and handling 
expense.” 

Present Unemployment. —The major cause of waste or non-pro¬ 
duction in the iin'tal trades industry at the present time is the unem¬ 
ployment of available labor and eciuipment, due to general business 
conditions, which affect all other industries. The U. S. Department of 
babor, Bureau of Labor Statistics, reports on a .survey of ],42;j firms in 
the metal trades industry employing 1,043,2.');5 men, that the decreases 
in the uumber on the payroll from February, 1920 to February, 1921 
wei'e 24.2% in the iron and steel industry, 42.3% in the automobile 
industry, and 16.6% in the car building and repairing industry. The 
Employers’ Association of Detroit reports on Miych 10, 1921 that 
79 shops were employing 67,137 hands compared to 198,705 employed 
on April 7, 1920. In Philadelphia, out of the 150,000 hands employed 
in the metal trades in July 1920, about. 30,000 were out of work on 
March 1, 1921. 

T’he pi'esent industrial conditions in the United States and abroad 
affect the metal trades very seriously and the industry as a whole is 
operating at only about 60% of normal output. Manufacturers can 
undoubtedly hasten a return to normal conditions by producing goods 
as economically as possible, thus being able to make selling prices low 
enough to be attractive to buyers. 

Extent of the Industry. —There are nearly two million people engaged 
in the estabEshments of the metal trades industry and it is easily seen by 
a close study of all the elements involved that an enormous increase in 
total production is possible. It is estimated that at present about 80% 
of the responsibility for this waste, or non-production, rests with man¬ 
agement; i.e., with the managers and executives in the plants. “ Respon¬ 
sibility ” here means that the causes of this waste can be removed only 
by management. 

The estimated waste in the fifteen representative plants selected 
by the Committee is shown graphically in the Chart, Figure 1,— 
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averaging 28% for them aH and ranging from 6% waste for the best plant 
to 56% for the worst. Figure 2 shows that the size of the plant, whether 
large, medium or small, does not necessarily affect its efficiency, as 
some large plants as well as some small ones have a large waste factor. 

The metal trades constitute the largest manufacturing industry in 
the United States, in the number of employees engaged and in the value 
of jiroducts. The princijial divisions of this industry are as follows: 

(a) Metal products, sucli as plates, sliapes, castings, piping and tubing. 

(fc) Macliinery and machine tools. 

(c) Automobiles, trucks and tractors. 

(d) Engines, locomotives, cars and trucks; street cars and equipment. 

(c) Machine shop and foundry products, covering a great diversity of products. 

(/) Shipbuilding and shi|) repairs. 

(g) Electrical products including motors, dynamos and electrical instruments. 

(A'' Firearms and ammunition. 



Location.—The industry fe pretty much concentrated east of the 
Mississippi River, in the New England States, the Middle Atlantic 
States and in the Middle West. Pennsylvania and Ohio lead in the 
industry; then follow Now York, Illinois, Massachusetts, Connecticut 
and New Jersey. 

The metal making branch of the industry is not included in this 
survey,—that is the branch which produces what are usually known as 
“ raw materials plates, shapes, wire, piping, etc. The largest num¬ 
ber of plants or shops are machine shops and foundries, of which there 
were nearly 17,000 in 1914. The average size of these shops is rather 
small, with considerably less than 100 employees as the average 
number. 
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Fifteen Plants Studied. —A comprehensive study and survey has 
been made of fifteen representative i)lants, of various sizes and types, 
distributed through the states which lead in (he industry. In addition 
to these detailed surveys or assays, a number of other plants were studied, 
and general information obtained through the co-operation of various 
metal trades associations. Altogether the investigation has been made 
as thorough and impartial as possible within the time available, with a 
view to obtaining at first hand the real facts upon which to base con¬ 
structive recommendations or suggestions for improvement. 

Major Causes of Waste in Normal Times. —The major causes of waste 
or non-production, applicable to normal times as well as to the present 
abnormal times, may be classified for convenience as follows: 

A. Instability of labor employment,—including both fluctuations in the number 

of employees in individual plants or shops, and the high labor turnover 
Strikes and lockouts come under this heading. 

B. Ineflicicnt management, which includes: 

(1) Lack of foresight and planning, scheduhng and routing materials effect¬ 
ively. 

(2) Lack or proper standards of performance, by which to gage the ability 
of the workers. 

(3) Lack of standardization of equipment, tools and product. 

(4) Inadequate transportation and material handling facihties. 

(5) Inadequate cost control methods. 

(C) lack of proper incentive systems, based u]X)n fair standards and confi¬ 
dence between employers and employed. 

C. Labor organization rules or customs,—such as restricting individual output 

or making it impossible for management to instal proper incentive systems, 
—due either to lack of mutual confidence or a misunderstanding of the 
mutual benefits from increased production. 

D. Waste of materials, from various reasons,—such as lack of a well-organized 

inspection system; lack of careful training and instruction of workers; 
lack of care and interest in the work. 

E. Lack of thorough research work or staff study,^—including the study of 

materials, processes and methods, equipment, and production. 

Instability of Labor Employment. —Most of the plants surveyed give 
very little thought to the instability of labor employment. When 
studies are made in a plant of the fluctuations in the number of employees, 
the management is usually surprised to find how unstable the working 
force really is. Four charts (Figures 3, 4 and 5) are shown for four 
plants taken at random, showing the wide range in the numbers employed 
during the past two or three years. These fluctuations were not due to 
seasonal employment, but largely due to lack of planning ahead and 
scheduling for continuous employment on the contracts in hand. 

A study by the management of causes for fluctuations in the working 
forces for the past four years has led to an investigation of the causes 



THE METAL TRADES INDUSTRY 


215 




■Nvr-j- 
aoo ^ 
Annr Si 
■Mdv 7 
■Nvr-j- 


•IDO 

Ainr 


£ 

o> 


•ydv : 
■Nvr-^ 


iOO 

Ainr 


oo 

O) 


■MdV } 


sadRoidui^ JO aaquiOM 



Fiq. 3. Fig. 4, Fio. 






216 


WASTE IN INDUSTRY 


for the 4iigh labor turnovor, and slops ai'o being taken to bring about 
y. bettor understanding between labor and management. In studying 
this plant, it was found that relations with labor were practically all 
handled directly by the foremen, who also set the piece-rates on “ judg¬ 
ment,” without careful study and observation. Moreover, the planning 
and routing was not effectively done. This entailed extra burdens on 
the" foremen, and did not give them sufficient time to direct and 
observe their men. 

In many other respects (iiis jJant is excellent and the quality of out¬ 
put is second to none. 

Several other plants included in these studies have methods similar 
to the above, and with lew (!xeeptions lack an adequate cost system tied 
in with the production records and with the general works. 

Internal Relations. -The jirojicr lelalionshij) betwiien management, 
and lat)or, such as exists in the most, product.ivi; jilant.s iiiviist.igated, is 
more than ever a controlling faci.or. The plants with the highest labor 
t.urnov(!r (which reflects discont.ent.) are in geiua'al the most wasteful of 
human effort; hence secure the smalh'st. prcxluction per man-hour. It. 
is fuilhcr found that generally the biist relationship exists and the best 
understanding and least friction prevail in plants wbere the most thorough 
and scientific study of organization methods and standards has been 
made by the management in co-operation with the workers. The care¬ 
ful planning of work, the providing and t he moving of materials by means 
of effective and organized methods of iiiat(!rial control; comparison of 
output of departments and of individuals with fair standards of per¬ 
formance, fairly and scientifically determined; these are the practices of 
those concerns which have been most, free from labor unrest, and where 
greatest mutual confidence and co-oi)eration exist between employer 
and employed. 

The provision by the management of proi)er facilities and convenience 
for developing the latent productivity of the workers and the provision 
of fair incentives for those who “ make good ” play a large part in 
elimininating waste in the best establishments. 

Study of Labor Turnover Needed.—It is shown by experience of the 
plants visited as well as by general experience that considerable improve¬ 
ment can be brought about by means of modern employment methods, 
which provide, among other features, for a close study of “ why men 
quit.” Only a few of the plants studied had effective employment 
methods and only three kept a record and made an analysis of the true 
reasons for men quitting. Men are usually “ fired ” or quit work without 
anyone knowing why except their foreman, and often a foreman does not 
know the real reason why a man quits and no steps are taken to correct 
the conditions that bring about so many expensive separations. 
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Cost of Labor Turnover. —In order to visualize the cost of the labor 
turnover in the metal trades industry, let us take some conservative 
figures and estimate the “ waste ” in production in the industry due to 
this source. The average labor turnover for the year 1920, for the plants 
covered by these studies (wherever records were kept, which was the case 
in less than half of the plants), was 100%,—the percentage given in ipost 
cases being the ratio between the number of “ separations ” and the average 
nuinlx'r on the payroll. The highest turnover was 366%. An estimate 
l)y tin; Metal Manufacturers’ Association of Philadelphia for the whole 
industry is that “ it would average between 150 and 170%, for 1920. In 
the earlier moiitlis of the year, when the demand for labor was very great 
and the supply inadequate, in some shops it ran as high as 300%, on an 
annual basis. This turnover was computed as the ratio between total 
separations and total average daily working force.” 

There is a pract ical “ minimum ” to the labor turnover in a shop or 
fa(!tory which we cannot expect t.o excel except in special cases,—there 
are “ separations ” that are unavoidable, due to deaths, marriages, 
('t.c., for which 60/o may be allowed,—which still leaves an avoidable 
or preventable turnover of say lOOf/o annually in the metal trades 
industry. This of course can be done only with a most thorough under¬ 
standing and co-oi)eration of all concerned: management, labor and the 
public. 

In this industry, then, with its two million employees, with the 
avci’age plant virtually renewing its entire working force, or filling each 
position, one-and-a-half times a year, we have two million unnecessary 
“ separations,” the equivalent of two million workers annually separated 
and re-hired elsewhere,—and at what cost? Expert estimates of the cost 
of labor t urnover vary from $50 to $250 per employee hired, trained and 
separated. An average figure of only $50 each applied to two million 
employees “ turned over,” means an average “ waste ” of one hundred 
million dollars due to avoidable labor turnover in this one industry. 

Co-operation Needed. —Considerable has been done, and more can 
be done, to reduce the high labor turnover by co-operation between the 
various plants of the industry, through their trade associations. During 
the war the Government attempted to stabilize labor employment and 
discourage men going from plant to plant in search of the highest wage 
paid for their kind of work, by stabilizing or standardizing the basic 
wages and rates. But due partly to the lack of thoroughness of the studies 
made under the conditions prevailing, and due partly to the lack of 
uniformity of interpretation and appUcation of the general rules made 
by the Government agencies, the plan was never wholly successful. 

Strikes and Lockouts not a Major Factor. —Instability of labor employ¬ 
ment resulting from strikes and lockouts has not been as serious in the 
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metal trades industry as in some other industries, with the exception 
the shipbuilding branch of this industry. The demand for labor in 
this branch increased tremendously during the war far exceeding the 
supply,—and in the s{)ace of two years ilie nutid)cr of employees eivgaged 
Jumped from 100,000 to 400,000. Wages woi'e gi'eatly increased as a 
natural consequence and questions of wages and piece-rates have been 
a prolific source of dispute. 

. The following record of strikes obtained from the Atlantic Coast 
Shipbuilders’ Association gives an idea of the lost time and “ waste ” in 
nine shipyards between October 1, 1919 (when an agreement was signed 
up between some of the shipyards and the labor rejrresentatives) and 
January 1,1921, a 15-months’ period: 

40 strikes affecting 21 different tnules; total number of men out 10,538; number 
of hours lost 540,079; earnings lost by the workmen $-108,902. 

In the machine tool business in Ohio, there was a general machinist 
strike in the summer of 1920, which affected a number of plants very 
seriously. In the Philadelphia district, the metal trades have been 
fairly free from serious strikes (except in shipbuilding) and in the member¬ 
ship of the Metal Manufacturers’ Association, in 1920, there were only 
three strikes, two in small foundries and one in a brass shop. 

Management—Handling of Labor.—An open interchange of ideas 
and business results by managements both in tlie particular industry and 
in other industries, should lead to a higher level of methods, service and 
general business ethics. If carried on through definite channels such 
interchange might easily result in a combined study of the possibilities 
of the future and the avoidance, in the years to come, of such conditions 
as we are now facing. It is evident that management of labor must be 
elevated to a higher plane. Because labor is the major factor in most 
if not all industries, it should be led by recognized intelligence rather 
than by radical agitators on the one hand or by stupid reactionaries on 
the other. Remarkable and very favorable results have been secured 
in labor relations and in improvement of efficiency simply by establishing 
frank and open conference and free interchange of opinions, usually in 
genuine open shops (shops in which no prejudice or discrimination is 
allowed to exist either for or against men who do or do not belong to 
labor organizations) and sometimes by collective bargaining and dealing 
with a shop committee to which is delegated all responsibility for keeping 
the men to agreements fairly made between management and employees. 

Examples of Waste Elimination.—Figure 5 previously referred to 
shows the increase in output per employee from 571 units a month in 1918 
to 1,325 units a month in 1920, due to the plant’s running nearer capacity 
and due to improved management. This is an example of increasing 
production per employee over 132%. It production of 1,325 is con- 
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pidered “ standard ” or excellent, the previous production of 571 was only 
43% efficient, or a “ waste ” of 57%. Numerous other examples of thte 
nature might be given. One of the plants studied had been specializing 
for many years in a product and the management had believed the 
operation of the plant to be very efficient. The plant was modern and 
up-to-date in appearance, liad a good labor market, and a year ago they 
were very well satisfied that they were getting out the maximum pro¬ 
duction,—which was 20,000 units a week with 1,175 employees,—or 18^ 
units per employee. The president of the company engaged an industrial 
engineer as an assistant to the general manager,—and his duties were 
purely staff duties, research work and study of the operations of the 
plant. The general manager and the superintendents adopted some 
of tliis engineer’s suggestions one after another; the planning of work 
was improviid, the routing of work was simplified and a few machines 
re-located; there were some improvements made in processes; a better 
and more careful insi)eclion system for work in process was established 
under a separate department; the piece-work system was extended, etc. 
A year later, at the time the survey was made, the production had 
increased from 22,000 to 34,000, and the number of employees had been 
reduced from 1,175 to 800. The output per man weekly had increased 
from 18.7 units to 42.5 units, or an improvement of 121%. No addi¬ 
tional equipment had been added. Tliis engineer believes that with the 
pres('nt force production can be increased 50% more. 

Some Standardization Possible.—Most of the metal products are 
manufactured “ on order ”—the result of the “ sell-and-make ” policy,— 
which is one of the causes for the “ ups-and-downs ” in business. More¬ 
over, many of these orders arc more or less .special in their character, 
i.e., dtqmrtures from what may be considered a standard product are 
dictated by the buyer. Whatever may be done in the way of standardi¬ 
zation of products would enable manufacturers in many cases to feel 
justified in manufacturing for stock, and thus not only would production 
be more steadily maintained but goods would be produced at materially 
lower costs; costs would be lower because of the greatly reduced invest¬ 
ment required in buildings and equipment and in raw and finished stock 
carried in inventories for a given volume of business. 

Reduction of Variety of Equipment.—The great variety of designs 
called for by those who buy street cars, locomotives, trucks and other 
transportation equipment, is well known to be capable of beneficial 
limitation if manufacturers and users could, through some agency, get 
together and by scientific study of the problems, not only from a utility 
or .service standpoint, but from a manufacturing standpoint as well, 
reduce as much as possible the enormous number of varieties, styles, 
and types now required to be built. Many of these varieties are largely 
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a matter of personal opinion or judgment of the buyers who have not 
bad the opportunity to study the subject in all its phases. A great deal 
can be done toward standardizing the designs of these produets and thus 
promoting the best interests of all concerned. 

Inefficiency of Management Hitherto Overlooked.—Taylor, Gantt, 
and_ others repeatedly declared that the greater part of the failures of 
industrial establishinciits to attain high efficiency is caii.sed by failures 
ie management. This has not been generally Ixdicved and it so happens 
, that things pertaining to the workman and his contribution to industry 
have, until recently at least, received most attention in the technical 
and news press. As a matter of fact it is often somewhat, difficidt to 
decide wit.h certainty whether failure to attaiti a reasonable degree of 
efficiency is due to shortcomings of the workers or to those of management. 

When an establishment is low in efficiency it is usually true that the 
workers by taking greater interest in (heir work, or by simply working 
Larder, can bring about some improvement. But on the other hand it. is 
generally conceded that one of tin* problems of management, is t.o stimulate 
and maintain (ho interest and co-operation of workers. Wlum this has 
been done, as in many cases it has been eithei- by a change in personnel 
of the management or by a change of attitude and practice without change! 
of personnel, what had appeared to ha'ee been entirely the fault of 
the workers was seen to have been rcimidiablc by the management and 
therefore to have been management’s responsibility. 

Human Nature in Management.—llegardless of the industry or of the 
method by whicdi it is conducted, human nature is always to be d(!al(. 
with and must be taken into account if t.he highest success is to be 
attained. Systems of management may help very much it they ar(! 
fundamentally right and do not crciite more trouble than they cure, but 
underlying any system there must be the recognition of the fact that the 
actual work is done by human beings and that to disregard human nature 
or to strive against it is as much a hindrance to high efficiency as to strive 
against or disregard any well-established physical law. 

Adequate Cost Control Methods Needed.—In all cases it was found 
that an adequate cost system was needed. In controlling jjroduction 
through the plant and in judging fairly and accurately when and wher(! 
progress and improvement arc being made, it was found that a modern 
cost system is a most effective means in some of the plants. The lack of 
a good coat control system in other plants (in fact the majority of plants 
lack such a system) is necessarily a source of much waste. This lack 
prevents accurate and promi)t correction of defects because the defects 
remain hidden and unobserved. A modern good cost system enables cost s t.o 
be known quickly, from day to day during the jnogress of a job if desired, 
and is thus made useful in enabling executives to control and reduce them. 
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The One-Man Shop. —A small work shop may be very eflSciently 

conducted if it happens that the owner of it “ runs it ” and if he is naturally 
a good manager or executive. Such a man personally knows all his 
employees, spends most of his time with them, teaching, leading and 
helping them in all their work. He may easily know the capacities and 
limitations peculiar to each employee. His treatment of them will be 
such as 1,0 reduce “ labor turnover ” to a negligible quantity and the 
number of new men employed will be so small that he can; with compara¬ 
tive ease, get good men when he wants them; all his contented and loyal * 
employees become his ageni.s in securing additional help when wanted. 
The movement of materials from place to place as needed and the planning 
of operations in proper sequence are easily accomplished by such a man 
under such conditions. 

The Large-Scale Organization.—Beyond a ceriain magnitude one- 
man management obviously becomes impossible, and management 
functions must be delegated to others who must l)c carefully selected and 
trained and whoso activities ntust be tlioroughly co-ordinated and 
harmonized. It is the task of the modern industrial leader to delcgah; 
the management functions and the problems of human natiire, to which 
many of our industrial difficulties arc tracciible, to subordinate execu¬ 
tives, and to sui)ply them with the means for solving these problems 
]''aihire to make such provision Tuust be considered as incompetent 
man.agemeiit,. There is jirobably a direct connection between the increase*. , 
in size; of industrial platils, ami the statement, made by “ Bradstreet ” 
t.o the etfcct that, while “ incompetence ” had always bulked large as a 
cause; of business failures, by 1912 it hael grown to be the chie*f cause and 
l)y 1919, 118.2/0 of all failures were causcel by it. During this period 
plants were rapielly increasing in size because of the growth of the country 
anel a higher standard of management was at the same time being required. 

Variation from Standarel.—It is found that the average metal working 
I)lant is 25% to 30% behind the beat plant in output per employee,— 
which situation can be greatly improved by a proper understanding 
l)etween management, labor and the public, and by all co-operating to 
the same end. 

The assay of this industry had for its object to find out: 

1. How nearly the methods in use in typical establishments attain to the stand 
ards of the best plants in the industry; 

2. So far as possible the reasons for failure to attain to them; 

3. To whom the responsibility for such failure belongs; and to evaluate that 
rreponsibility; 

4. What may be done to bring about possible improvement. 

It is the difficulty of attaining to, or of even approximating the stand¬ 
ards of the best plants in the industry without an adequate organization 
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and the best of methods of administration that gives rise to tiic belief, 

cjhite commonly held, that an establishment can become so large as to be 
“ unwieldy ” and “ unmanageable,” whereas those who know the virtues 
of thorough orgnaization and of proper distribution of authority and 
control, place no limitation upon the magnitude of a really well-managed 
and. efficient establishment. But the large establishment must disregard 
the bugbear of “ non-prod>ictivc labor ” and must sec t o it that each 
executive, major or minor, must have only as much to attend to as he can 
> attend to thoroughly. 

The system of records and reports must be considered only as neces¬ 
sary accessories to the process of production. It. must supply to every 
responsible executive, accurately and promptly, the information he needs 
to have in order to discharge his responsibilities. No blanks should be 
used or reports made except such as have a demonstrated value and use¬ 
fulness. Among them shoidd be by all means, however, records of each 
employee, showing his attainments with respect to an established and fair 
standard, known to both management iuid worker. Wage adjustments, 
questions of preferment in employment, promotion, etc., should be 
determined or at least largely influenced by sucli n^iords. No action in 
such matters should be taken by any foreman or other executive on mere 
whim or impulse. When a man is sure that his standing will be fixed 
and maintained by such a daily re(a)rd of achievement, he will do his best 
to have that record as good as possible. 

Successful Plants Have Management Systems. Ho called “ systems ” 
of management have been declared to be failures in cen tain establishments 
and, as is usually the case with any new thing, thesi; alleged failures are 
more talked of than the successes. It is clear that many proprietors and 
workmen are depriving themselves of what would be of the greatest 
benefit to them, because of prejudice and because the real reasons for 
the alleged failures are not and can not be made generally known. But 
the fact is that there are many establishments in which single features 
borrowed (unwittingly) from these systems arc being used with good 
effect and where the entire co-ordinated system would give correspond¬ 
ingly larger results. Other establishments are using good systems entirely, 
and among the establishments studied by the (Committee are some of 
these in which the best all round results are being secured, the proprietors 
of which would not think of such a thing as going back to the older 
and more primitive practice. 

It will take time to bring the entire industry up to (he higher level. 
During that time some establishment s will probably be eliminated by the 
competition of the more advanced, but in this direction lies the only 
hope of eliminating industrial wast(«. 

William B. Feeguson. 

Feed J. Miller. 
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CHAPTl'lR X 

THE TEXTILE INDUSTRY 

By W. II. Basskt 

Size of the Textile Industry.—Tlie textile industry, in which are 
included the makers of fabric for wearing apj)arel, carpets, draperies, 
blankets, sheetings and all other woven, knitted and felted fabrics, leads 
all other industries in the number of establishments employing more 
than 250 hands each. It leads aU industries in the number of plants the 
product of which has a value of more than $1,000,000. It is second only 
to the steel and iron industry in the amount of capital represented, which 
is now conscrv’atively estimated at $3,500,000,000. According to the' 
1914 census, the value of its products was $3,414,615,000. The estimate 
is made that in 1920 the value of its products was very close to 
$7,000,000,000, of which $499,279,939 was exported. Textile plants ai’e 
scattered from coast to coast and number 12,964. The prosperity and 
buying power of the managers and workers in the textile industry 
is, therefore, import mt to the prosperity of American industry as a 
whole. 

Scope and Limitations of Investigation.—In order to obtain an idea of 
the sources of waste in the textile industry, an assay was made in thirteen 
mills manufacturing woolen, cotton' and silk cloth, thrown silk and knit 
goods. 

Most of the mills studied are in Massachusetts, New York and 
Pennsylvania. There is a sufficient diversity of product and location, 
however, to warrant at least a tentative appraisal of the causes and 
responsibilities for waste, without implying thereby that these findings 
represent in any sense a complete and final statement of the case. 

All the questions of the standard questionnaire were found to bo 
applicable to the textile industry, except question T6 (Are Tools Stand¬ 
ardized?), which was therefore omitted from the final evaluations of 
waste. In six of the investigations a list of additional questions was used, 
as being of collateral interest in bringing out points peculiar to this industry. 
This hst could well have been used in all thirteen investigations and is 
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given in Appendix I as a contribution to the preparation of' future 
questionnaires. 

Summary of Results of Investigation.—The investigation assessed 
percentages of waste from various causes against each plant on the 
basis of a grouping of the answers to the questionnaire as shown in the 
“ Question Number ” column of Table I (Determination of Average ^ 
Waste—Field Report Evaluation—Textile Industry). The division‘o 
responsibility for waste under the three heads “ Manageiment,” “ Labor,’ 
and “ Outside Contacts ” is also indicated here by the column referencci 
to Table II (Field Report Evaluation) where the average percentage o 
waste on a 100% basis for each question or group of questions in Table ’ 
is converted into a now percentage on the basis of assigned points o 
waste as indicated in Table II. Table II, that is, summarizes the essentia 
figures. 


W'ASTli ( 100 % Akskj.ned) 



HeSI’ONHIDITJTIFS 

OuuSOB 

■ 

Maiiuceincnt 

j l-abor 1 

Outside Colitaets j 

Total 

i 

Assigned 

; Charged 

Assigned 

Charged 

Assigned 

Charged 

Assigned 

Chai gec 

OrKani7atioii 

It 1 

7 a 

(i 4 

2 r> 

4 o 

, 1 0 

25 0 

11 7 

Tcflinical.... ' 

2(1 U 

•> 4 

0 (1 

0 (1 

2r. 0 

11 2 

45 0 

23.0 

Ulilizaliou. . 

17 a 

K 0 

5 4 

2 2 

7 a 

a 7 

30 0 

13 0 

Total. 

ni 4 

21 7 

11 8 

4 7 

ad 8 

10 8 ' 

100 0 

49 2 

Converted to 

:joo 0) 

(48 1) 

(i(K> 0) 

(ai» K) ^ 

(100 V,) 1 

(53 8) 

(100 0) 

(49.2) 


This summary indicates that the plants studied have been only 50.8/ 
successful in combating waste and still have before them the problei 
and the possibility of reducing the remaining 49.2% to zero. Withoi 
attempting to assign responsibility fpr the wastes discovered, it woul 
appear that a much heavier share of the burden must be borne by max 
agoment than by labor. With respect to the responsibility assesse 
against “ Outside Contacts,” while a portion of tliis doubtless represenf 
factors in the situation over which management individually has little f 
no control, yet much of it could doubtless be overcome through concertc 
action by the industry as a whole, and to that extent constitutes a charj 
against management. 

Restated in a slightly different form, the findings of the field repo 
evaluations work out to the following: 






^2 


WASTE IN INDUSTRY 


Responbibilitt fob Waste 


« 

» Chargeable Against 

Per Cent 

Per Cent of Total 

Management (largely controllable by individual 



plant). 

24.7 

50.2 

Outeide contacts (largely controllable by the 



industry as a whole). 

19.8 

40.2 

Ij»bor (largely controllable by labor itself). 

4.7 

9.6 


49.2 

100.0 


Management, then, appears to be responsible for considerably more 
than half of all the waste discovered, while labor seems to be a contribu¬ 
tory factor in approximately a tenth of the total. 

* Table III summarizes the results of the individual field report evalua¬ 
tions for each plant by responsibilities and causes. The detailed evalua¬ 
tion sheets from which this summary was taken will be found in Appendix 
II. The order in which the plants rank on the basis of this summary 
s as follows: 


Plant 

! 

% Waste 

Plant 

% Waste 

» 1 

27.7 

»13 

51.9 

« 8 

28.0 

» 4 

55.0 

# 6 

36.3 

« 3 

56.3 

#10 

46.1 

«11 

.56.9 

»12 

47.2 

m 5 

62.6 

* 9 

49.9 

* 7 

72.0 

« 2 

50.8 




Conclusion.—The placing of responsibility for waste, however, is in 
some respects the least important phase of the problem. The causes 
of waste and their elimination are the vital elements of the situation. 
If they can be determined, in some degree at least, and ways and means 
found to overcome them, then this investigation may be said to have been 
truly worth while from a constructive standpoint. 


W. R. Basset. 
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THE TEXTILE INDUSTRY 


'I’ABLE I—Deteiimination of Average % Waste 
l''lRr.D ]{,El'OUT EvAMJA'rrbN 


Textile iNonaTUY 



* Does not apply to Textile Industry. 



















































TABLE II —Field Report Evaluation 
Committee on Elimination of Waste in Industry 
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APPENDIX I 


Supplemental Questions for Questionnaire 

Maierialt 

A. Principal raw materials purchased, and quantities in pounds per year (estimated). 

B. Kinds of cotton and wool purchased and length of staple used. 

C. Numbers or counts of yarns spun and purchased. 

D. Average number of days required for delivery of raw materials. 

E. Materials in process in pounds and dollars (estimated). 

F. Material needed to keep mill threaded up, in pounds (estimated). 

G. Material turnover. 

1. Per year. 

2. Prom receiving to sliipping. 

H. Loss on cotton or wool. 

1. Measured. 

2. Accounted for. 

I. Total stock on hand of cotton or wool in pounds by months, 1918, 1919, 1920. 

J. Variety of styles manufactured at one time. 

K. Number of styles per year. 

L. Number of styles added per year. 

M. Number of styles dropped per year. 


Ijobor and Mill admixes. 

A. Average number of overseers, second and third hands, and number of employees 
by departments. 

B. 1. Total number of cards 

spindles 

looms 

2. Number tended per operator—cards 

spindles 

looms 

C. Source of power. 

Manufactured Water 

Purchased Steam 

D. Square feet of floor space. 


APPENDIX II 

Individual Field Report Evaluations. (13 charts). 
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CHAPTER XIV 


INDUSTRIAL ACCIDENTS 
By Sidney J. Williams 

The Cost of Accidents.—Accidents contribute to industrial waste in 
three ways; 

1. The loss of productive labor on the part of workmen who are 

killed or injured, together with the cost of medical and surgical attention 
and the overhead cost in connection with the payment of claims. . 

2. The indirect loss of production due to the stoppage or slowing up 
of work when an accident occurs. This applies not only to the operation 
at which the man is injured, but also to other operations dependent 
thereon. It applies also to “ near-accidents ” in which no personal 
injury occ urs. 

3. The injurious effect of frequent accidents on the morale of workers. 
C'onveiscly, it may be noted, successful accident prevention work leads 
to improvement in labor relations. 

Direct Cost of Accidents.—In 1919 there occurred, in all the indus¬ 
tries of the United States, about 23,000 fatal accidents; about 575,000 
non-fatal accidents causing four weeks or more disability; about 3,000,000 
accidents iu aU causing at least one clay’s disability.' The figures for 
1918 were about 13% higher. 

The time lost as a result of these accidents may be computed as follows: 


Days 

Actual time lost in 2,977,(KI0 non-fatal accidents. 50,000,000 

Loss of future earning power as result of eoniidete or ))arlial permanent 
disability resulting from 115,000 accidents included in aliove, equivalent 

to. 108,(X)0,000 

Loss of earning power resulting from 23,000 fatal accidents equivalent to “. 138,000,000 

Total. 296,000,000 


' Estimate of F. S. Crum, Assistant Statistician, Prudential Life Insurance Company, 
based on all available statistics. 

* 'I’he equivalents here used are those agreed upon by the sbittstieians of the Federal 
and State Lalmr Departments and Industrial Commissions. The equivalent for 
death or i)crmancnt total disability is t>,0tX) days, based on a twenty-year expectancy of 
working life for the average workman accidentally killed or injured. Smaller equiva¬ 
lents are used for the loss of an arm, hand, finger, etc. 
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If we may assume an average wage of |4 p(!r calendar day ($28 per 
week) tho above time lost rtprosents a wage loss of SI, 11^4,000,000. From 
this we may subtract the actual cost of subsistoiico of the men killed,’ 
which naay be placed at approximately 00% of their wages, or about 
$331,000,000. This leaves a net economic loss to the country of about 
$853,000,000 for the year 1919. 

‘ A part of this loss is borne by the employer in the form of payments 
under workmen’s compensation laws, made citlu'r diicct to the workman 
or in the form of insurance premiums. The remainder is borne by the 
' workman himself, and his dependents. 

In addition to compensation actually paid to the workman, the 
employer pays for medical and surgical aid and hospital bills, and also, 
except where he is self-insured, he bears the various administfative and 
overhead expenses of the insurance companies. In one state- - Wisconsin 
—these costs other than compensation amoimt('d t.o 80/(, of the actual 
compensation paid to workmen; while the actu.al compensation amounted 
to about 22’/of the total actual and prosjiective wage loss. Such data 
as are available from other states, and from insurance companies operating 
nationally, indicate that the Wisconsin figures are approximately typical. 
If this is the case, then the total direct cost of industrial accidents in the 
United States in 1919, including medical aid and insurance overhead, 
was not less than .$1,014,000,01)0, of which $)149,000,000 was borne by 
employers and $665,000,000 by employees and their deiamdents. Those 
approximate figures are still short of the mai k bi'cause they do not. include 
such items as medical expenses incurn'd by workmen and not j)aid by the 
employer or insurance company; oveihe,ad cost of personal accident 
insurance carried by workmen; cost of training new men to take the 
place of tho.se injured; employment department and welfare departmeflt 
expense in keeping track of inj\ired workmen and their familicis. 

Experience indicates, and authorities agree, that 7.5% of this loss 
could be avoided. This would mean a saving of a quarter of a billion 
dollars yearly to employers, and a saving of half a billion dollars yearly 
to employees. 

Results Accomplished in Accident Prevention.— The best measure 
of accident cost in and to an indust rial concewn is the “ severity rate ” 
or number of days lost per thousand hours worked, using for fatalities 
and permanent disabilities the equivalents already employed above. 
This is a more exact measure than the compensation cost, because the 
latter varies with changing rates of wages and changes in compensation 
laws. The records necessary to compute severity rates, however, are 
often not av.ail.able, especially for earlier years, ev(m in many companies 
which have done very successful and profitable safety work. Tho following 
* For a period of twenty years, as above. 
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table shows the records of ft few companies in reducing their “ severity 
rate,” typical of those for which exact figures are available. 


PER CENT REDUCTION IN ACCIDENT 



Severity Rate 


1 

1 

1 

Company 

(Days lost per 

Two Years 

Average Number 

10000 hours 

Compared 

Employees ‘ 


worked) 




Raritan Copper Works. 

81% 

1912 

1920 

900 

E. I (lu Pont de Nemours Co. 

77% 

1910 

1919 

17,000 

T. 11 Symington Company.. 

87% 

1919 

1920 

500 

'I’he Federal Rubber Co. 

Bethlehem Steel Company 

02% 

1918 

1920 

1,700 

1 

(BHhlt'ht'in Plant) .... 

05% 

1919 

1920 

13,000 

llalcornt) Steel ('o. 

77% 

1910 

1918 

1,400 

Four W’lieel Drive Auto Co 

8:i% 

1917 

1918 

1,300 

Oliver Iron Mining Co.! 

73';;, 

1919 

1920 

2,400 


The above records are the more remarkable when it is considered 
that in sc'veral cases— for example, the Bethlehem Steel Company— 
eonsideruble progress had bwn made in accident prevention before the 
period covered by the table. If accurafe records for the years preceding 
the inauguration of safety work were availabh;, the total reduction would 
fre(]uently be found to exceed 90^/(;. 

Doubtless many oth(M- coinjianies which have spent considerable 
money on safety work have secured less favorable, results. Such companies 
an; naturally less likely to publish their figures. In most, if not all of 
silch instances, for one reason or iinother proper methods have not been 
us(;d. Authorities itgrec t hiit it is possible, by using the methods already 
worked out, to reduce deaths and serious accidents— and therefore to 
rcdu(;e accident cost—in American industry by at least 75%. 

The cost of carrying on successful safety campaigns has been a small 
fraction of the stiving made. Thus the United States Steel Corporation 
has stated that its safety work has yielded a net profit to the company of 
more than one billion dollars per ye.ar. Similarly, a coal mine employing 
about one hundred men reports a decrease of 68% in accident cost per 
ton of coal, even when the cost of the safety department is included with 
the actual compensation and medical expense during the later period. 

The methods used in securing these results are similar in all industries. 
They represent a combination of two factors; on i,hc one hand, mechanical 
and engineering improvements, ranging from a simple gear guard up to 
the complete redesign of processes and equipment; and on the other hand 
a definite system of education and supervision not only of workmen but 
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of foremen and superintendents. Experience has shown, not only that 
the combination of these two factors is necessary for complete success, 
but further that each increases the value of the other. Improvements in 
equipm|int and methods have made it possible to obtain a readier response 
to educational efforts among workmen and foremen; while the educa¬ 
tional and supervisory work has led to the invention of safer and better 
equipment and methods, and the more willing use of the improved equip¬ 
ment which had been provided. An outline of the principal essentials of 
organized accident prevention work is given elsewhere^ in this chapter. 

Indirect Cost of Accidents—Benefits from Prevention.—The total 
economic cost of accidents is not limited to the direct cost already dis- 
cus.scd. A description of two typical instances will illustrate what is meant 
and will pave the way for a general analysis. 

In a plant mamifacturing aluminum cantecais for the War Depart¬ 
ment, each half of the canteen was formed on a stami)ing press. Several 
operators lost one or more fingers at this work. A state inspector, calling 
to investigate, found that, these accidents occurred when the operator 
reached in to free a piece which had stuck in the die. As a remedy he 
suggested a foot-o|)crated kick-out. The War Department representative 
protested against this change on the ground that the canteens were urgently 
needed and their production must not be interrupted. Finally the press 
was shut down and the kick-out installed. To the surprise of every one, 
within a couple of days the output of canteens had caught up with pro¬ 
duction schedule and thereafter the daily production was approximately 
doubled as a result of installing the kick-out. 

Another company, manufacturing metal beds, had a bad accident 
record in its punch press department. A safety engineer was employed. 
He found that the accidents occurred bccau.se the operators had to pilt 
their hands under the die, in placing and removing material. To remedy 
this he introduced a variety of semi-automatic feeds, most of them 
simple home-made affairs, with which the operator fed the material into 
a trough instead of placing it directly in the press. These changes imme¬ 
diately brought about, not only a practical elimination of serious accidents, 
but also an increase in production, ranging from 10 to more than 100%. 

What caused these large increases in output? The accidents occurred 
because the operator placed his hand in the press, either in the normal 
operation of placing or removing material or in the supposedly exceptional 
instances where the material stuck and had to be pried loose. In a very 
small fraction of these cases, either the operator inadvertently tripped 
the press or something went wrong in the clutch; the plunger descended 
and injured his hand. While personal injury occurred in only a few 
instances, every time the operator put his hand into the press, time was 
loat-*8ometimes a fraction of a second, sometimes more. When the 
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operation was changed so tliat the man had no need to put his ^and in 
the press, these time losses were^saved—a larger economic gain than the 
elimination of the few personal injuries. 

Another factor in the increase of output was doubtless the elimination 
of fear or nervousness. An operator who knows that a false move may 
cost him a finger—especially if he has seen another man injured at the 
same operation—is likely to be cautious and slow in his movements. ’If 
he has to reach into the press, he may take his foot off the treadle in order 
to avoid the possibility of tripping. In various ways he may lose more time 
than is required by the additional motion of reaching into the press.' 
Again, consider a truck load of material being pushed through a shop by a 
workman. A piece of material falls off the truck and injures the work¬ 
man’s foot. We call this an accident and we know that it results in an 
economic loss. But there are many other times—perhaps a hundred or 
more—when a piece falls off the truck but does not happen to fall on the 
workman’s foot. Every time this happens, there is more or less damage 
to the material, its container, or the floor; the workman must stop and 
pick up the piece —perhaps he must call some one else to come and help 
him; other truckers behind him are forced to wait; the machine operator 
who is to use the material may also be delayed. The foreman or safety 
inspector who investigates the occasional personal injury may find that 
it was caused by a hole in the floor, by too restricted a passageway, by 
poor lighting, by an improperly designed truck, or any of several other 
causes. When this defect is remedied it saves not only the occasional 
injury but the much more frequent loss of time. From the economic 
standpoint, the injury is chiefly important not because of its own direct 
cost but because it attracts attention to a condition of inefficiency which 
in the aggregate is even more costly. 

Accident Prevention as Stimulus to Efficiency.—These instances lead 
to a general analysis. What is an accident? One dictionary definition 
is “ anything occurring unexpectedly.” In this broad sense, the material 
sticking in the punch press, the belt breaking, the casting falling off the 
truck, the railroad train jumping the track, is an accident, whether any 
person happens to be injured or not. Against this idea, place the idea 
which is the spirit and aim of all large scale production—^to determine the 
“ one best way ” of doing things, and always to do each thing in that one 
way. Obviously, these two ideas are in direct opposition. All accidents 
in the broad sense—all things occurring unexpectedly—are hindrances to 
efficiency, whether any one happens to be injured or not. The occasional 
accident in which some one is injured therefore has a significance beyond 
its own cost—it serves as a symptom of many other “ accidents ” in 
which no one was injured but through which time was lost and pro¬ 
duction curtailed. 
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If ^.ccidente hinder efficiency, it is equally true that efficiency hinders 
„‘iccidcnts. In a i)erfectly efficient plant, nothing would ever happen 
unexpectedly and there could be no accidental injuries. The fact is, 
howevel', that few if any plants arc perfectly efficient. The two punch 
press departments mentioned above were in factories whose general 
management and whose profits w'cre well a))ovc the average. Particular 
attention had been given to increasing produelion efficiency. Never¬ 
theless, file constant loss of time due to the lack of a kick-ouf. in the one 
caf;e apd of chute feeds in the other case passed unnoticed until attention 
was attracted liy the injury of operators, and a remedy was suggested by 
a safety inspector or engineer. As long as executives and engineers, 
like other men, are imjierfeot,, any new impetus to higher production 
efficiency—any new assistance in securing tlie higher efficiency— is a good 
thing. Therefore accident jirevcntion work is economically desirable' 
as an aid to efficiency as well as for its direct saving of money. 

' This is jiarticularly true because safety work has a human as well as a 
production appeal. Mo.st executives as well as most workmen are instinct¬ 
ively more sympathetic to a suggestion di'signed to prevent human 
injury than to tho.se designed merely to iinjirove mechanical efficiency. 
Perhaps this explains why in the instances above quoted, as in many 
others, changes have been made to prevent accidents and have incidentally 
increased production, where no one had thought of making the same 
changes for production jmrposes only. 

It is impossible to make even an approximate estimate of the amount 
of money which has been saved or may be saved by increasing production 
through accident jirevention work. In the specific instances noted, 
punch press production w.as increased 10 to lOO^j^,. In general, the 
limit of this s.avmg is nothing less than the total saving which might 
be made through the elimination of all stoppages or interruptions in pro¬ 
duction. Whatever this possible saving may be—and we know that 
it is tremendous—organized accident prevention work will bo of material 
assistance in bringing it about. 

Accident Prevention and Better Industrial Relations.— Industrial 
waste arises, not only from imperfect physical equipment and methods, 
but also from imperfect relations between management and men. In 
improving the latter, as well as the former, safety work plays an important 
part. 

Accidents have a certain effect on labor turnover. Wlien a man is 
injured, another must be put in his place. This, however, is not the only 
way in which accidents affect labor turnover. Frequent accidents affect 
the worker’s feeling toward the management; they make him less pro¬ 
ductive in his work and more ready to quit on slight provocation. On 
the other hand, in a shop or other place of employment where attention 



INDUSTRIAL ACCIDENTS 


337 


is given to accident prevention, the feeling of the workman is very dif¬ 
ferent—partly because he appreciates having a safe pla(;e in which to work, 
but still more because of the co-operative methods used in making the> 
place safe. 

The recognized basis of safety work as successfully practiced' in this 
country to-day is co-operation between management and men. We have 
already pointed out that successful safety work is a combination of 
engineering and education. To get results from any educational work 
rcfiuires the good-will and i)refcrably the co-operation of those to be 
educated. 

Very few accidents arc due to mechanical causes alone. In most 
instauc(!s tin; human element enter,s, often to a controlling degree. In 
the average plant,, the fullest possit)le provision of mechanical guards— 
for gears, belts, circular saws, and the like—will not, prevent more than 5 to 
lt)''o of the accidents. Attention to some of the less obvious engineering 
fa<^tors—lighting, int(>rnal transportation system, and the redesign of 
equijnnent and processes which are inherently hazardous- will prevent 
many more accidents. 'Phere will still remain, however, a large per- 
{'ontage which can be prevented only by greater caution on the part of 
tlic workmen and of the sup<!r\nsory foice. This can be secured only by 
organization and education which lead the workman to realize that in 
this matter his interests and the interests of the employer are identical, 
that the only way tlnty can jircvent, accidents is by working together, 
and that the result of tlutir joint efforts will be of benefit to both. 

Here arises the great contribution of safety to the betterment of indus¬ 
trial relations. When workmen find that it is both possible and profitable 
to co-operate with the management in preventing accidents, they begin 
to.sec that it may l)c possible and profitable to co-operate in other respects 
as well. Many industrial executives testify that this is the case. One 
of them said two years ago, “ 1 believe that accident prevention during 
the past ten years has offered the first common ground on which employer 
and employee can meet with mutual understanding of each other’s 
motives, and wit.h profit to both.” The workmen’s safety committees 
later described in this reiiort, and first organized a dozen years ago, were 
forcninners of the general shop committees and the employee represen¬ 
tation plans now in use. Good-will and co-operation with respect to safety 
—which is a non-controversial subject as between employer and employee 
—lead to good-will and co-operation in other more delicate problems of 
.shop management, such as hours of work and wages. 

Conversely, improved industrial relations tend to reduce accidents. 
Records show that green men are about five times as likely to be hurt as 
experienced men; therefore any reduction in labor turnover is an aid to 
safety. The same is true of any industrial relations or betterment york 
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which improves the worker’s state of mind o» his health, because mental 
and physical disturbances, have been found to be large contributory 
factors in producing accidents. As with mechanical efficiency, so with 
employee relations—improvement in both of these goes hand in hand 
with improvement in safety, each influence reacting beneficially upon 
the other. 

„ Essentials of Successful Safety Work.—1. The Management .—An 
efficient safety organization starts at the top. First, the manager must 
do his part, and his part is to “ put safety on the map.” He must make it 
a necessary part of the process of production, get back of it so actively 
that every foreman and workman will know just what the company 
proposes to do to help make the plant safe. He must convince his men by 
visible signs, in the form of mechanical guards, good lighting, etc., that he 
is doing his full parf., before he can expect his men to take safety seriously 
or give any genuine co-operation. He must bring his superintendents 
and foremen to believe in safety and to give it their whole-hearted and 
intelligent, co-operation. 

2. The Safety Engineer .—One man should be made responsible for 
the safety work in every plant, regardless of its size. His duties and 
qualifications will determine whether he should be called the safety 
engineer, safety director, safety inspector, or by some other equally 
significant title. For brevity he is here referred to as the safety engineer. 
In small plants he need not devote his entire time to accident prevention, 
but under no circumstances should this resjiousibility be given as a side¬ 
line to an already overworked individual. 

The safety engineer should be given opport,until,es to acquaint himself, 
by reading and by personal contact, with the methods employed by other 
.safety engineers who have done effective accident prevention work. Tbc 
following will suggest a few of the duties of a safety engineer: 

1. Clicck up unsiifo iirauUccs, iiiaanilary conditions, the use and need of safe¬ 
guards, etc. 

2. Keep in touch with foremen aud .secure their co-operation by serving them. 

3. Iteeemmend mettiods of safeguarding and follow up installatidhs. 

4. Check all specifications and drawings for new equipment or repairs to see that 
provision is made for safety. 

.t. Supervise bulletin board service. 

(). Supervise safety educational activities. 

7. Arrange programs for safely meetings. 

8. Investigate all serious accidents and near-accidents. 

3. Central Safety Committee.—In Itirge plants the safety organization 
should be headed by a central safety committee to which all important 
matters should be referred for decision. In some cases the plant “ staff,” 
if it meets regularly, may make unnecessary the formation of a central 
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safety committee. The central safety committee should include the 
superintendent as chairman, the safety engineer as secretary, and’ four , 
or five other men occupying responsible positions, such as chief engineer, 
master mechanic, employment manager, purchasing agent, and depart¬ 
ment superintendents. 

An effective central safety committee wiU relieve the manager of 
many details, and, by making thorough investigations of aU important 
problems, will enable the manager to make quick decisions in promoting 
safety work. This committee should have authority to: 

1. Pass on controversial matters. 

2. Establish standards for safeguards. 

3. Review reports and recommendations of safety engineer, foremen, and work¬ 
men. 

4. Formulate safety rules. 

5. Outline educational methods and direct, safety campaigns. 

0. Study ac(4d(*nt experii'iiee tabulated by safety engineer. 

4. Foremen and Hub-Foremen.—Tho. attitude of the workman toward 
safety depends to a great extent upon the attitude of the foreman. 
Discipline has a place in safety work, but in the long run a foreman must 
lead his men into safe habits, not drive them. Foremen should: 

1. Instruct their men, eBi)ecially new men. 

2. Knforec sjifety rules witti wise discipline. 

3. See that tools and machines are kept in proper repair and adjustment. 

4. Inspect their departments and render weekly reports. 

.5. InvestiRate accidents and near-accidents and recommend methods of pre¬ 
vention. 

6. Keep closely in touch with and encourage the workmen’s safety committees. 

•5. Foremen’s Safety Meetings. —In small plants where there are only 
one or two foremen, these men arc often consitlcred part of the plant 
staff, and thus participate in the meetings of the central safety committee. 
In larger plants, where the central sahtty committee docs not include 
all of the foremen, special safety meetings for foremen and sub-foremen 
should be held'at least once each month, to consider reports of inspection 
committees, new recommendations, progress on approved recommenda¬ 
tions, accident experience, etc. 

6. Foremen’s Inspection Committee. —In plants having more than 
500 employees it is advisable for the purpose of standardizing safety 
work to appoint a foremen’s inspection committee, consisting of at least 
five foremen selected from different departments. The membership 
should be changed at regular intervals. This committee should make 
one general inspection of the plant at least every three months—once a 
month is preferable. Each report of this committee should be submitted 
at the foremen’s meeting. 
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7. Safely Mass Meeting for all Employees .—As soon as possible after 
the first foremen’s safety meeting, the manager should call a general 
meeting of all employees for (he purpose of explaining to them the entire 
plan aipl securing their co-operation. 

8. Workmen’s Safely Commillee.—G'wo a workman some active part 
in safety work, some recognition, some responsibility—and you will secure 
his interest. This has been the experience of all com[)anies which have 
properly organised workmen’s safety committees. The one indispen¬ 
sable thing is that the foremen shall believe in the committee idea and 
constantly encourage the men in tlieir work. When the w()rkmen arc 
given full oiiportunity to ascertain just how men are being injured in their 
departments, they find out for themselves what a small percentage of 
the accidents can be prevented by mechanical guards and what a large 
percentage are due t.o unsafe jn-actices. The duties of the workmen’s 
safety committees are; 

' 1. To make re^tular iiisiH'ctiniis kir unsafe eomlilioiis .aiul practices, aiitl submit 

Id tbe foreman a written report of (imlnij's. 

2. To instruct ami warn fellow workmen renardmn ilanRerous iiracticea. 
tk 'to mvestipite all serious acculenis and near-a<‘c.idcnts and submit reports and 
recommendal ions, 

9. Safety BulMin iiomd.s-.—Bulletins giving pictures and stories 
which drive home what the workman cttii do to protect himself, have 
come to be recognized as one of tin; most etfcctive means of reaching the 
men. Bulletin boards should be placed at convenient points in each 
department. 

The secret of alivcbidletin board is constant, change—always something 
new, something striking. In addition to the National Safety Council 
safety bulletins, home-made bulletins should be used covering accidents 
or near-accidents which have actually occurred in the plant, together 
with interesting exhibits, such as goggles which prevent eye injuries. 

The foregoing outline of the essentials of successful accident prevention 
work is recommended by the National Safety Council of Chicago, based 
on the experience of its 4,000 member companies, including the com¬ 
panies whose accomplishments in accident reduction have been previ¬ 
ously noted. 

Relations of Safety Department to Other Departments. —Preceding 
sections have indicated that to be successful, accident prevention work 
must be closely tied in with the production and engineering departments 
on the one hand and with the personnel or industrial relations department 
on the other. In the latt er are included the employment department and 
the medical or health department. Co-operation with the medical 
department is necessary in the treatment of injuries and in the return 
of ifljured men to work at tbe proper time and under proper conditions; 
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also with respect to the 'physical examination of new employees. 
Inspections for safety and for sanitation arc .also closely allied iftid in 
many plants are carried out by the same men. ’ ’ 

Between the employment department and the safety department 
the most important point of contact is the instruction of new men. As 
new men arc especially susceptible to injury, an important feature of every 
safety program is the instruction of the new man in the safe way of doing 
his work. This should be carried out in connection with any general 
instruction that is given to new employcies. 

The t.cuudiing of English to workmen is also closely associated with . 
safety. Non-English-si)c.aking workmen are particularly liable to injury 
because oft<;n they <lo not really understand how to do their work and do 
not understand the instructions of their foremen. Teaching these men 
to speak English reduces the accident rate. On the other hand, written 
or oral lessons on how to avoid injury arci often used as material in teaching 
English. , 

W)>ile some companies place safety work directly under the production 
de.parl.ment, the majority make it one of the division of the personnel 
department. The safety department then acts in an advisory or con¬ 
sulting capacity toward the production and engineering departments. 
This arraiigement is desirable because, it has been found that in order to 
luevent accidents, responsibility must be placed squarely upon the pro¬ 
duction executives, from the manager down to the foreman, h)r these are 
the only nn-n who can really bring about the proper maintenance of physical 
conditions in the plant and proper supervision of employees. 

SiDNKY J. Williams. 
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HEALTH OF INDUSTRIAL WORKERS 

By Eugene Lyman Risk, M.D., Assisted by C. T. Shahko, M.D.* 
FOREWORD 

becomino realized more and more that health rather than material wealth is a people’s oreateal 
aniet, as upon its health, its sanity, and its vigour depend its progress, its prosperity, and its destiny 
In leed, health and not wealth is the basis of a people’s ambUions, aspirations, and achievements ” * 

This iuvestisatioii was undertaken for the purpose of ascertaining the 
degree of waste arising in industry from ill health and physical insuffici¬ 
encies. It soon became apparent that to restrict the investigation or the 
discussion of this problem to a particular class of workers would be an 
unwise limitation of the investigation and would not load to a sufficiently 
broad treatment of the fundamental problems involved. 

The word “ industry ” is used throughout industrial literature in a 
rather vague and indeterminate sense. For some it connotes mechanical 
factory labor; for others, all gainful occupations. 

A continual restriction of the term “ industrial worker ” to mechanical 
factory labor operates in our judgment to erect an unnecessary and formal 
barrier between capital and labor. It lends support to the notion that 
fundamentally different types of human beings are engaged in these sub¬ 
divisions of human activity. It is desirable to recognize that from the 
President of the United States to the laborer in the factory or on the 
farm, all citizens not physically incapacitated arc, or should be, workers. 
The fundamental needs and responsibilities of all citizens as to the 
maintenance or upbuilding of health are similar, and we cannot properly 
solve the health problems of the factory worker unless we consider him 
as one of the great army of the gainfully employed rather than a special¬ 
ized unit in a division of that army. An investigation of this type should 
include in its scope an inipiiry into the root causes of human insufficiency, 
of human failure and unhappiness. Any progress made in the solution 
of these supreme human problems will likewise solve the problems of the 
factory worker. 

'Research Assistants, Mabel Webster Brown, Jane Olcott Walters, Nellie Dunn 
MacKensie. 

' Armstrong-Jones, Roliert. A Review of Dementia Praecox Studies. Science 
Progress, London, July, 1920, v. 15, pp. 155-59. 
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Perhaps the thought we liave in mind may be more clearly conveyed 
by considering actual conditions in a large automobile factory. Wnder 
the roof of such an establishment, which is certainly regarded as Being' 
included in industry, we find under modern conditions engineers, chemists, 
physicians, lawyers, even literary men—publicity men—technical experts 
of various kinds, mechanics and ordinary laborers. There is no sharp 
line of demarcation here between the industrial worker in the restricted, 
sense, the commercial worker and the executive. We believe it will lead 
to a solution of all these problems, whether of health, organization, pro¬ 
ductivity or social progress, if these discussions of human needs include 
the entire group, rather than sharply differentiating one group from 
another. The health of the chief executive and his aids may have a 
profound influence on the situation of the entire group. 

In considering this proVdom, however, it is well to have before us a 
picture of the working ])opulation. This we may readily derive from a 
consideration of the following analysis of gainfull.v employed indi¬ 
viduals in the United States, based upon census records and an assumed 
increase in population for 1921, which brings the total for these classes 
up to 42,000,000 grouped as follows: 


Fami laborers. 

Farmers. 

Proprietors and officials. 
Piofessional ... 

Lower salaried. 

Servants. 

Industrial wage earners. 
Unclassified . 


7,762,000 

6.840,000 

3,1.TO,000 

2,268,000 

2,646,000 

1,722,000 

16,044,000 

2,520,000 


It‘should be borne in mind, therefore, that throughout this report on 
health where the terms “ working classes,” “ those gainfully employed,” 
“ industrial workers,” “ wage-earning population,” or similar expressions 
are used in the discussion of health in industry, reference is made to all 
gainfully employed persons, unless otherwise specified. 


APPROACH TO THE PROBLEM 

Direction of Evolution in Man.—No satisfactory solution of the 
problems relating to the influence of impaired health conditions on the 
productivity and adjustment to labor of the industrial workers may be 
expected until there is first attained a good working knowledge of the 
type of organism that is under consideration, i. c., civilized man. What 
is man’s physical equipment as a machine and how near to perfection, 
or rather how far from perfection, is he on the average? Is he 
naturally tending toward physical perfection by a process of evolution 
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and can he be left gradually to iiKm; toward 'that goal, or must ho employ 
his intelligence not only, for individual protection and advancement 
•but fbr the improvement of his race? 

Leading biologists assure us that there is no evidence that the physical 
type of existing races has improved during the historical period of about 
one hundred centuries and there is considerable evidence to show that 
man has so eased his struggle for existence as to halt the progress of 
natural evolution.' 

The actual physical records would in fact suggest, that the present 
favorable general death rate (12.9 per 1,000 in 1919, United States lleg- 
istration Area) is due ratln^r to a mitigation of the struggle for existence 
and a protection of (he communily from communicable disease than an 
actual upbuilding of the physitpie and underlying resistance of the people. 
There is real danger in drawing a too sweeping conclusion from the evi¬ 
dence suppli('d by general death rates as i.o the physical advancement 
of the race. 

Partial pre-war studies,^ such as have been made by the Life Exten- 

‘ Conklin, Edwin Crant. The Direction of Human Evolution. New York; Scrib¬ 
ner, 1921. 

Osbom, Henrj'Fairfield Men of the Old Stone Age. New York; Scribner, 1915. 

Grant, Madison The I’aaaing of the Great liacc. NewY^ork; Scribner, 1916. 

Tyler, .John M. The New Stone .Age of Norlhern Europe. New York; Scribner, 
1920 

Metchnikoff, Elie. The .Nature of Man New York; Putnam 1910. 

-The Prolongation of Life. New York; Putnam, 1910. 

^ Fisk, lOugene Lyman The Possible Functions of the Life Insurance Company in 
i.he ('onservalion of Health. Address delivered before the Seetion on Social 
and Fleonomie tSeienee, Anieriivin Association for the Advancement of Science, 
Cleveland, f), .lanuary 3, 1913. , 

-Some Ke.sulla of Periodic Health Examinations Address delivered Irefore 

the American Association for the Advancement of Science, December, 1914 
Popular Science Monthly, v. 86, pp. 324^330. 

-Periodic Physical Examination of Employees: Its Fleonomie. and Social 

Value. .Address delivered before the National Association of Manufacturers, 
New F ork City, May 26, 1915 

-Findings of the Life Extension Institute in Physiciil Examinations of Industrial 

Workers. Address delivered before the Annual Mectmg of the American 
Public Health Aasociation, liochesler, N. Y., September 8, 1915. 

-Increasing Mortality in the United States from Diseases of the Heart, Blood 

Vessels and Kidneys. Address before the Philadelphia Pathological Society, 
October 14, 1915. New York Medicai .lournal, .lanuary 15, 1916, v. 103, 
No. 3, pp. 97-106. 

-Influence of the War on our Health Ideals. Address before the Eastern 

Association School, Silver Bay on Lake George, 1917. Physical Training, 
October, 1917, v. XIV, No. 10, October, 1917, pp. 443^,54. 

Schereschewsky, J. W. Studies in Vocational Diseases—The Health of Garment 
Workers, United States Public Health Bulletin No. 71. Washington; Govern- 
• meat Printing Office, 1915. 
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sion Institute, by Scheresch*cwsky, Mock, Clark, Britton, Farnum and 
others in the physical examination of workers In all walks of life, an^ also 
life insurance records, revealed the probability of what was actually 
found by the warring nations in the physical sifting of their populations. 
Man is far below a reasonable standard of animal excellence.* Ilis 
period of full vigor and physical freedom is brief compared to his life 
cycle and to what might easily be attained by better breeding, better 
physical training, more intelligent care of his body and more rational 
adjustmen+ to his work. The following chart ^ illustrates this thesis; 

f ;iark, W. 1. Medical S\ipcrvision of Factory Kmployccs. Journal of the American 
Medical Association, February ir>, 1913, v. LX, No. 7, pp. 508-510. 

Mock, II. FI An lillicicnt System of Medical Kxamiuation of Fmployeea. Address 
at the Tenth Annual MectiiiK of the National Association for the Study and 
Prevention of'tuberculosis, Washington, IJ. C., May 7-8,1914. 'J'ransactions, 
pp. ,3fM(). 

llritton, J. A. 'the Relation of Medical E,xaminations of ICmployecs to the Hygiene 
of the Working Place and the Efficiency of the Working Force. Address a*, 
the Tenth .\tmutd Meeting of the National As,soeiation for the Study and Pre¬ 
vention of 'ruherculosis, Washington, D. C., May 7- 8, 1914. Transactions, 
pp. 47-50. 

Rector, F’. L Physical Flxannnation of Industrial Workers. Journal of the 
Aiiicrican hhidical As,sociation, IJcccmber 18,1920, v 75, pp. 1739-1741. Hc- 
prmt, p. 2. 

Schereschewsky, J. W, Medical E.vamination of Employees as a part of Industrial 
Insurance. Addre.ss at the Tenth Annual Meeting of the National Association 
for the Study and Prevention of Tuberculosis, Washington, D. C., May 7-8, 
1914. 'rransactions, pp. 51-54. 

Sachs, T. H. The Campaign in Chicago tor Medical Examinations of Employees 
Address at the Tenth Annual Meeting of the National Association for the Study 
and Prevention of Tuberculosis, Washington, D. C., May 7-8, 1914. Trans- 
* actions, pp. 35-38. 

F'armm;, C. G. The Scope of Medical and Surgical Supervision. Read at a meet¬ 
ing of the American Association of Industrial Physicians and Surgeons, Detroit, 
Michigan, June 12, 1916, Proceedings, pp. 19-23. 

-'I'he Relationship of Impaired Physical Condition to Accidents. Road 

before the Section on Industrial Hygiene of the American Public Health Asso¬ 
ciation, 43d Annual Meeting, Rochester, N. Y., September 9,1915. 

Harris, L. I. and L. I. Dublin. 'I'ho Health of Food Handlers. A co-operative 
Study by the Department of Health, the Metropolitan Life Insurance Company 
and the American Museum of Safety. Monograph Scries No. 17 of the Depart¬ 
ment of Health of the City of New York, August, 1917. 

' Great. Britain—Inter-Departmental Committee. Report on Physical Deteriora¬ 
tion, 1904. 

Great Britain.—Physical Training Commission. Report on Scotland, 1904. 

Great Britain.—Ministry of National Service. Report v. 1,1917-1919, upon the 
Physical Examination of Men of Military Age by National Service Medical 
Boards from November 1, 1917-Octobcr 31, 1918. London; His Majesty’s 
Stationery Office, 1920, p. 6-23, 66, 75, 85. 

• U. S.—Bureau of the Census. United States Life Tables, 1910. Washijigton; 
Government Printing Office, 1916. p. 18-19. 

American Experience Table of Mortality. 
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The length of the period or “ spans ” of mature life—after adolescence 
—VE^ries greatly according to the aspect from which it is viewed. The four 
' following “ spans ” have been generally distinguished; 

The Health Span, or period of physical freedom and full vigor after maturity; 
ages 18 to 31. 

The Work Span, or period when men can compete in indu.stry on a fair basis of 
eipiality; ages 20 to 42 

The Military Span, or ages at which men arc eligible for active military service; 
ages 18 to 42. 

„ (Britain raised the age to 50 late in the war but accepted very fe« at that age.) 
The Biblical or Traditional Life Span, extending to age 70. 


AGES 



The median age at death is GO, according to the United States Iiifc 
Table, 1910. (This is the age at which one-half of a group of even age 
will be dead.) The most appalling feature of this evidence is the brief 
duration of the Health Span and Work Span compared to the Life Span. 
Insurance tables end at 95—Census Life Table at 106. 

During the period of active, vigorous industrial life, ages 20 to 40, 
the death rate rises in the United States 166%.^ 

This explains why 42 was fixed as the extreme limit for active military 
service in Great Britain until over-age men were taken, and has often been 
fixed as the limit for acceptance for active industrial service. (The 
formal military age limits are 18 to 45, but no country calls men above 
40 for active service if it can avoid it.) 

*U. S.—Bureau of the Census. United Slates Life Tables, 1910. Washington; 
Government Printing Office, 1916. 

Fisk, Eugene Lyman. Diseases of Mature Lite. Read at the Annual Conference 
of Sanitary Officers, New York State Department of Health, Saratoga Springs, 
June 25,1919 
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The significance of these •movements in mortality is made clear in the 
military records of this and other countries. , , 

The rise of the rejection rate for military service is consistent with 
the ri.se in the death rate as age advances. For example, in Great Britain 
an analysis of a representative group of 10,000 men examined foi* service 
showed the following ratios:' 


Ages. 18 23 40 

Kejection rate.22% 48% 69% 

Increase over age 18. +118% +213% 

’ Death rate per 1000 England and Wales 1911-1912.. 3 3 8 8.J‘ 

Increase over age 18. +26% +170% 


The rising death rate after age 18 (actually it commences at 12) 
rollects the cumulative effect of various factors in the environment acting 
upon the organism. Its resistance depends upon inherited constitution 
and the nurture, training and protection that has been afforded and 
maintained from childhood onward. This increase in the death rate 
and the ratio of physical defects is not the result of a fixed biologicaf 
law but of ignorance and neglect.® 

In this country, a study of ages 21 to 30 showed an increase of 30% 
in the rejection rate over that for age 21 for military service,^ which is 
entirely consistent with British figures. 

The rejection rate for active military service (Group A), ages 21 to 
31, foi the whole number in the United States draft is not known, but 
has b(!en estimated by the Surgeon General’s office as approximately 28%,® 
although there is reason to believe it was higher. It was 33% in the 
first draft.® 

' Comrie, John D An Analysis of Physical Defects Among the General Male 
Population, Based upon 10,000 Hecruit Examinations. Lancet (London), 
November 29, 1919. p. 957-900. 

* Great Britain —Lite Table No. 8. 

* Loeb, Jacques. The Organism as a Whole. New York; Putnam, 1916. 

-The Mechanistic Conception of Life. Chicago; University of Chicago Pre.ss, 

1912. 

Schaefer, E. A. Life; Its Nature, Origin and Maintenance. London, Longmans, 
Green & Co., 1912. 

* U. S.—Provost Marshal General. Second Report to the Secretary of War on the 

Operations of the Selective-Service System to December 20,1918. Washington; 
Government Printing Office, 1919, p. 161, Table 55. 

‘ Love, Albert G. and Charles B. Davenport. Defects Foimd m Dratted Men 
Statistical Information Compiled from the Draft Records Showing the Physical 
Condition of the Men Registered and Examined in Pursuance of the Require¬ 
ments of the Selective-Service Act. Under Direction of Surgeon General 
M. W. Ireland, U. S. War Department, Washington; Government Printing 
Office, 1920, Table 3, p. 46 and Table I, p. 417. 

Davenport, Charles B. Personal Communication. 

* U. S.—Provost Marshal General. Second Report to the Secretary of War pn the 
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In Great Britain the rejection rate for apes 18--12 was 64%. Only 
36% were accepted in Grade 1 as eligible for full active military semce, 
<22% ^n Grade 2; 31% in Grade 3; 10%, in Grade 4. (This report covers 
the examination of 2,425,184 men of military age—18-42.)* 

The'Britiah Committee, commenting on these figures, has this to say: ^ 

“ These four inferences may be summarized by saying that medical 
examinations showed that, of every nine men of military age in Great 
Britain, on the average three were perfectly fit and healthy; two were 
upon a definitely infirm plane of health and strength, whether from some 
disability or failure in development; three were incapable of undergoing 
more than a very moderate degree of physical exertion and could almost 
(in view of their age) be described with justice as physical wrecks, and the 
remaining man as a chronic invalid, with a precarious hold upon life.” 

Is Man Physically Deteriorating? The problem as to whether the 
physical state of civilized man is deteriorating is obscured by many 
complex factors. It is apparent ly negatived by the increased expectation 
of life in all civilized countries and the progressive fall in the general 
death rate. 

For example, in the United States regi.stration area, the general death 
rate has fallen from 17.6 i>er thousand in 1900 to 12.9 per thousand in 
1919.3 

In Groat Britain * and Sweden and other European countries 
there has been similar improvementr in the death rate at practically all 
ages of life, but chiefly at the younger ag(!S. 

It is notable that the death rat(! from organic diseases is greater in tliis 
country than in England and Wales and that death in the middle ago of 
life is now likewise greater, although not formerly so.® 

Operations of the Selective-Service System to December 20, 1918. Washing¬ 
ton; Government Printing Oflice, 1919, p. 102, Table .W, 

‘ Great Britain.—Ministry of National Service. Keport v. 1, 1917-1919, upon the 
Physical Examination of Men of Military Age by National Service Medical 
Boards from November 1, 1917-October 31, 1918. Ijondon; Ilis Majesty’s 
Stationery Office, 1920, p. 4. 

' Ibid. 

’ U. S.—Bureau of the Census. Mortality Statistics, 1919, Washington; Govern¬ 
ment Printing Office, 1921, p. 9. 

* Great Britain.—Registrar General. 79th Annual Report, 1916, p. 8-9 

Fisher, Irving and Eugene Lyman Fisk. How to Live. New York; Funk & 
Wagnalls, 1921, p. 384. 

‘ Sweden.—Report Royal Central Bureau of Statistics, Stockholm; 1916. Mortality 
Extension Tables, 1916 

Fisher, Irving and Eugene Lyman Fisk. How to Live. New York; Funk & 
Wagnalls, 1921, p. 389. 

® Fisher, Irving and Eugene I/ymau Fisk. How to Live. New York; Funk & 
Wagnalls, 1921, p. 378-380. 

Hoffman, Frederick L. Recent Statistics of Heart Disease. Journal of the 
American Medical Association, May 15,1920, v. 74, p. 1364. 
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Analysis ok Seven Local I}oards in Detroit, Brooklyn and New York 
(Suburban AND City).^' > 



Number 

PercentaKe 
of Those 
Examined 


8,875 

. 


7,611 


dumber of men discharged for physical reasons . 

2,232 

29 

■» 

Prominent Causes of Hejedion: 
defective eyes. 

462 

3(>6 

6 

4 8 


350 

4.6 


223 

2.9 


184 

2.4 


180 

2,3 


169 

2.2 • 


88 

1.2 


77 

1 


2 



53 

.7 


37 

.5 

i'aricose veins. 

35 

32 

.4 

.4 


32 

.4 


28 

.3 

Deformity ot trunk . 

38 

21 

.5 

.3 


14 

.2 


16 

.2 


15 

.2 


18 

.24 


10 

.1 


8 

.1 


7 

.1 


7 

.1 





' Fisher, Irving and Eugene Lyman Fisk. How to Live. New York; Funk & 
Wagnalls, 1921, p. 400-401. 

Fisk, Eugene Lyman. Some Lessons from the Recent Draft Examinations. 
Address before Section 1, American Association for the Advancement of Science, Decem¬ 
ber 31, 1917. Journal American Medical Association, February 2, 1918, v. 70, No. 5, 
p 300-303. 
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Ohqanic IIeaht Disease and Acdtb Nephritis* and Bright’s Disease Death 
I{/ frE PER 1000 PoPULATKlN BY AgE GitOUPS IN THE BeUISTRATION ArEA 1910 
Males Only. Gompared with England and Walks. 1911.‘ 



U.S 

England 
and Wales 

Per Cent 
Excess of 
United States 
Over England 
and Wales 

All Ages 

2 .548 

1 629 

30 06 

2-4 

0 240 

0 115 

52 08 

.5-14 

0 247 

0 107 

32 38 

1.5-24 

0 367 

0.278 

24 25 

2,5^ 

1.080 

0 715 

33.79 

45-64 

5.303 

3 939 

25.72 

05 and over 

26 23 

14 83 

43 40 


Death Rate per 1,000 Population by Age in the Hegistuation Area 1910 
England and Wales. 1911 ^ 



U S. 

England 
and Wales 

Per Cent 
Excess of 
United States 
Over England 
and Wales 

All ages 

15 96 

15 58 

2 38 

2-4 

9 34 

9 90 . 

-6 63 

5-14 

3 12 

2.77 

11.25 

15-24 

5.09 

3 42 

32.80 

25-44 

8 79 

0.39 

27 30 

45-64 

21 42 

20.,54 

4.10 

65 and over 

85 13 

85 05 

-.00 


In the United States, the improvement is limited to the early ages; 
after ago 50 there is httle evidence of improvement and some evidence 
of an increasing mortality is exhibited in a number of studies.^ 

There is evident need to combat the chronic organic maladies that 
limit the Working Span and are not now systematically attacked as are 
typhoid, tuberculosis and venereal diseases * and cancer. 

'U S.—Bureau of the Census. Mortality Statistics, 1918, Washington; Govern¬ 
ment Printing Office, 1920, p. 17. 

»Ibid. 

’Fisher, Irving and Eugene Lyman Fisk Ilow to Live. New York; Funk & 
Wngnalls, 1921, p. 378-380. 

* Hoffman, Frederick L. Recent Statistics of Heart Disease. Journal of the Ameri¬ 
can Medical Association, May 15,1920, v. 74, p, 1364. 
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The recent organization of the Association for the Preventipn and 
Relief of Heart Disease and the organization of cardiac clinics, fiiow j, 
growing recognition of this need.* 

Morbidity Rates. —From the death rate wo turn to the sick tates for 
further light on the condition of the population. 

In the report on National Vitality prepared by Professor Irving Fisher 
for the National Conservation Commission appointed by President 
Roosevelt in 1909, it was estimated that there were about 3,000,000 persons 
seriously i'J at aU times in the United States and that 42% of thi,s illness 
was preventable with a resulting extension of life of over 15 years.^ 

Even in the short period of time since that report was issued a measure 
of this reduction has been noted. The estimate of 13 days annual 
loss from illness must now be reduced to approximately 7. The duration 
of life has actually been extended probably a period of five years. The 
Life Tables for 1910 for the original registration states were the first 
reliable hfe tables issued based upon the mortality in the registratioif 
states and can be compared only with separate life tables such as those 
of Massachusetts, where the expe(;tation of life in the first year of hfe has 
increased among males from 44 years (1893-7) to 49 years (1910) and 
among women from 46 years (1893-7) to 53 years'* (1910). 

While it is not now, and never has been possible to collect complete 
and mathematically accurate morbidity statistics for the entire country, 
nevertheless critical studies of special groups in the population enable 
us to approximate the morbidity rate in the general population and in 
industry, thianges that have taken place in the death rates from some 
of the principal diseases that contributed to the morbidity rate when the 
rqport on National Vitality was issued, furnish consistent and confirma¬ 
tory evidence of the fact suggested by the morbidity surveys herein 
quoted, that there is now less disability and sickness present than there 
was even fifteen years ago. 

Investigations of the United States Commission on Industrial Rela¬ 
tions in 1913-15 which cover a survey of the sickness prevalent among 
approximately a million workers of representative occupations, revealed 
an average loss to more than 30,000,000 American wage-e.arners of about 
nine days per year.'* 

' Association for the Prevention and Relief of Heart Disease. First Report, covering 
the period from its incorporation, December 18, 191.'> to January 1, 1921. (Office 
of the Association, 325 East 75th Street, New York City ) 

* Fisher, Irving. Report on National Vitality, Its Wastes and Conservation 
Washington; Government Printing Office, 1909, p. 12. 

’ Massachusetts —Report State Board of Health, 1898, p. 822-825 (figures for 1893- 
1897); Life Tables State of Massachusetts, U. S. Census, 1910, p. 50-53 (figures for 
1910.) 

* U. 8.—Commission on Industrial Relations. Final Report, 1913-1915, v. 1, p. 124, 
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The Social Insurance Commission of California, reporting in 1917, 
estimnted an average annual loss to wage-earners on account of sickness 
of six days.' 

The Dallas Wage Commission in 1919 estimated an average loss of 
6.8 days.^ 

The Metroi)olitan Life Insurance Comi)any, through a sickness census 
of policyholders and others, people of small moans in industrial life, 
637,038 white and colored persons, reported loss duiing the working year 
as follows: males 6.8 d-ays; females 0.9 days." • 

Tliese rat(!S, of course, varied with the age of the individual and just 
as consistently as does the dciith rate or the rejciction rate for military 
service. 

The following chart exhibits this cuiwe and should be compared 
with the charts herein i)roduced showing the curve of the death rate and t he 
curve of military rejections.* 

It will be noted that the sick rate at. age 35 to 44 is nearly double the 
rate for 15 to 24, a difference clo.sely approximating that found in the 
mortality tables and in t.he t.ables exhitjitiug the rejection rate or the 
actual physical status of individuals at those ages. 

Sydenstricker is of the oiunion that between 8 and 9 days annual loss 
from sickness is a justifiable estimate based on tlie United States public 
health investigations (unpublished data).® 

Official commissions investigating sickness conditions in Ohio and 
Illinois in 1919, found that the loss of time by wage-earners will average 
between 8 and 9 days per year for each wage-earner in the entire group." 
Quinby at the Hood Rubber Company found a sick rate of 6.6 days.^ 

The fall in the general deat.h rate in the registration area from 1907 
to 1917 is 2.3 per thousand, indicating a saving of 240,000 lives in 1917." 
On the basis of 2 people ill for every death, there would be a saving of 
about 500,000 cases of illness. The sickness rates actually determined in 
recent studies show that 2j% of wage-earners are constantly ill to an 

* California.—Report Social Insurance Commission, 1917, p. 15. 

’ Texas.—Report Dallas Wage Commission, 1919. 

’ Stecker, Margaret Loomis. Some Recent Morbidity Data: A Summary of Seven 
Community Sekness Surveys made among Policyholders of the Metropolitan Life 
Insurance Company, 1915 to 1917. New York; Metropolitan Life Insurance Com¬ 
pany, 1919, p. 28, tab. 

* Ibid. 

‘ U. S.—Public Health Service. Unpublished data. 

' Ohio.—Report Health and Old Age Insurance Commission, 1919, p. 56. 

Illinois.—Report Health Insurance Commission, 1919, p. 11. 

’ Quinby, R. S. A Study of Industrial Absenteeism. Read at Annual Meeting ol 
Industrial Physicians and Surgeons, Roston, June 7, 1921. 

* U. S.—Bureau of the Census. Mortality Statistics 1918. Washington; Govern 
ment Printing Office, 1920, p. 9. 
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jxtent to be incapacitated. ‘This would justify an estimate of approxi- 
nately 2,400,000 people continually ill insteac^of 3,000,000. ' 

Possibility of Further Improvement.—These fluctuations in mortality' 
ind in the morbidity rate from certain types of disease lend copsistent 
support to the principle derived from clinical observation, laboratory 



observation and biological research that the life cycle of man and the 
subdivisions we have designated the Health Span and Work Span are not 
fixed. 

While it is wholly beyond the bounds of possibility to extend the human 
life cycle to the same degree that it has been extended in the lower organ¬ 
isms, the factors that shorten the human life cycle are practically identical 
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with those which have been successfully combated in dealing with the 
lower organisms.^ 

These factors may be grouped under the following categories and will 
be found to cover every iype of influence that tends not only to shorten 
h>iman life but to produce physical impairment and lower the working 
capacity. 


Hormone Excess; 

Physical Trauma or Strain; 

Psychic Trauma or Strain* 

Physical Apathy; 

Psychic Apathy. 

Can the possible economic and human savings from the practical 
application of these principles be given rjuantitativc expression? 

. The following exhibit attemi)ts to answer this (piestion conservatively. 


Heredity; 

Infection; 

' Poison; 

Food Ucficicncy; 
Food Excess; 
Hormone Deficiency; 


Demonstuation op Pobsiiii.e Savings kiiom Health Supervision and Periodic 
Physical Examination * 


Expected mortality per 1,000 in population examined; conservative 

figure for average population at work. 10 lives 

Probable number of substandard or physically impaired lives per 1,000 

in population examine*!. 300 ‘ ‘ 

Expected mortality without examination per 300 .substandard lives... 6 “ 

Probable mortality with examination per 300 substandard lives. 3 “ 

Gain in mortality (lives per annum) in substandard group. 3 “ 

Add at least one life saved in standard group. 1 life ^ 

Economic value of average life. $5,000 


' Loeb, Jacques. Natural Death and the Duration of Life. Scientific Monthly, 
December, 1919, v. 9, No. 0, p. 578. 

Carrel, Alexis. Present Condition of a Strain of Connective Tissue Twenty-eight 
Months Old. Journal of Experimental Medicine, July 1, 1914, v. XX, No. 1, p. 1 

Fisk, Eugene Lyman. Prolonging Human Life. Yale Review, July, 1920, v. 9, 
pp. 699-713. 

-On Prolonging Human Life. North American Review, July, 1920, v. 212, 

No. 1, pp. 51-62. 

* Dublin, Louis I. Personal communication. 

Jackson, C. W. The Influence of Medical Re-Exarnination on Insured Uves: 
Health Conservation. Paper read before the Actuarial Society of America, Boston, 
Mass., October 16, 1913. Transactions, pp. 321-325. 

Fisk, Eugene Lyman. The Possible Function of the Life Insurance Company in 
the Conservation of Health. Address before the Section on Social and Eco¬ 
nomic Science, American Association for the Advancement of Science, Cleveland, 
Ohio, January 3, 1913. Reprint, Postal Life Insurance Company, New York 
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(Formula of Dublin and Whitney based on exact computation of 
basic factors, increment of wealth, etc. Value oF 1 year of life * 

$100X50 (average Ufetime) * ($5,0(H), economic vaiue of average ^ * 

life). 

Mortality gain to State for each 1,000 examined (4 lives X$5000) “... *$20,000 

Assuming 2 people constantly ill for each death occurring in group, 
the saving of 4 lives means the elimination of 8 cases of chronic 
illness from the group, or a reduction of 8 X305, or 2.920 days of • 

illness. At 'i medical, nursing and extra diet cost for illness of $3 


per day, the .saving equals about. ' $9,000 

Profit to State and community ))er 1,000 of population. $29,000 

Applying this factor to a population of 105,(K)0,000 which would exclude 
the extremely aged and infirm who would not come under the ojicra- 
tion of these formulae, we have the following exhibit; 

105,0(X),0(K)X$29 equals alK.ut. $3,045,000,000 

What would be the cost of aiiplying a system of periodic examination 
to the entire iiojiulation? 

If there were thorough organization of such work the cost would not 
exceed $5 per individual—a total of. $525,000,000 

leaving an economic balance of. $2,.520,000,(X)0 

Assumiiig that one-third of the substandard cases revealed by these 
examinations or about 10,000,0(K) required medical, surgical or 
dental treatment at a cost of $100 per ease, the cost of tliis repair 
work would aggregate. $1,000,000,000 

leaving a net margin of economic gain of. $1,520,0(X1,000 


also excess dividends in: 

Health; 

Happiness; 

, Satisfaction in Living; 

Prevention of Pain; 

Prevention of Sorrow; 

Prevention of Discontentment; and 

Industrial Unrest. 

It should be remembered that these formulae are derived from actual 
experience in carefully studied groups and are not based upon mere 
estimates by authorities. They agree, however, in many particulars 
with the expert opinion grouped in the Report on National Vitality 
where a probable economic loss of $1,500,000,000 from preventable disease 

'Dublin, Louis I. and Jessamine Whitney. On the Cost of Tuberculosis. Ameri¬ 
can Statistical Association Quarterly, December, 1920, v. 17, p. 441-50. 

Glover, James W. Monetary Loss in the United States due to Tuberculosis. 
Proceedings of the Sixth International Congress on Tuberculosis, Section 6, 1908, 
pp. 55-87. 

’Fisher, Irving. Report on National Vitality, Its Wastes and Conservation. 
Washington; Government Printing Office, 1909, p. 34. ' 
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and death was estimated, based on the concensus of opinion of leading 
medical authorities.* 

It was then stated that this estimate was very conservative and might 
well be exceeded by the cost from tuberculosis alone which had been 
figured at |1,(KX),000,000. A recent analysis of the question by Dublin 
and Whitney gives the annual loss from the tuberculosis death-rate 
alone of more than 1500,000,000, exclusive of such items as sickness 
costs.^ The annual loss from typhoid fever is $135,000,000.^ 

The figures herein presented relate to savings that have been effected 
in representative groups solely by the operation of a system of periodic 
examination, general instruction and guidance in hygiene and information 
as to needed medical treatment. The saving from other causes such as 
public health administration is, of course, not included. 

To these possible savings from overhauling the human machine and 
instructing it in self-government must be added the possible savings from 
community hygiene, from state and federal organization for protection 
of the ma.ss of citizens from epidemic infection, from endemic infection, 
from impure food; the organization of industry to improve the environ¬ 
ment of the worker, safety provision and safety education. The influence 
herein dealt with has been chiefly that of personal hygiene and guidance. 

With better organized facilities in the medical profession to follow 
up and co-operate with the agencies, whether private, state or national, 
that provide these periodic examinations, a much greater saving could 
be accomplished. 

The experiential sources of information on which these statements 
are based are as follows; 

1. The degree of impairment or substandard physical condition in the population is 
known through : 

(o) Physical examination of 17.5,000 by the Life Extension Institute 
(!)) Examination for employment in industry 

' Fisher, Irving. Report on National Vitality, Its Wastes and Conservation. Com¬ 
mittee of One Hundred on National Health. Ilulletin No. 30. Washington; Gover¬ 
nment Printing Office, 1909, p. 1 and 104-106. 

’ Dublin, Louis I. and Jessamine Whitney. On the Cost of Tuberculosis. Ameri¬ 
can Statistical Association Quarterly, December, 1920, v 17, pp. 441-450. 

* Gay, Frederick P. Typhoid Fever Considered as a Problem of Scientific Medicine. 
New York; Macmillan, 1918, p. 23. 

* Fisk, Eugene Lyman. Conservation of Man Power. Address before the Trust 
Company Section American Bankers Association, Twenty-third Annual Meet¬ 
ing, Chicago, III., September 23-24,1918 Proceedings, 1918, pp. 397-404. 

* Schereschewsky, J. W. Studies in Vocational Diseases—The Health of Garment 
Workers, United States Public Health Bulletin No. 71, Washington; Government 
Printing Office, 1915. 

-Medical Examination of Employees as a Part of Industrial Insurance. 

Address at the Tenth Annual Meeting of the National Association for the Study 
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(c) Draft and military records.' 

(d) Framingham Community Health Demonstration.* • 

2. The expected mortality on most of these substandard classes is known frofn the* 

experience of life insurance companies that extend back a quarter of a century on 
many thousands of lives insured at rated up premiums.* ' 

3. The extent to which the death rate can be reduced in these classes both standard 

and substandard by a system of periodic examination or instructions alone 
without special provision for treatment, is known through the experience on u 
group of policyholders in one company that followed such an experiment for a 
period of seven years and showed more than 50' ;, reduction in mort&lity among 
those examined and found impaired ' , 

The welfare work, nursing service, health education, etc., carried 
on hy another company has been estimated as saving 38,000 lives in 

and Prevention of Tuberculosis, Washington, D. C., May 7-8, 1914. Transactions 
pp. 51-54. 

Mock, H. E. An Efficient .System of Medical Examination of Employees. 
Address at the Tenth Annual Meeting of the National Association for the .Study 
and Prevention of Tuberculosis, W ashington, D. C, May 7-8, 1914. Transactions, 
pp 39-46. 

('lark, W. I. Medical Supervision of P'actory Employees. Journal of the Ameri¬ 
can Medical Association. February 15, 1913, v lA, No 7, pp. 508 510. 

' IxDve, Albert G. and Charles li Daveiqiort Defects Fomid in Drafted Men. 
Statistical Information Coniiiiled from the Draft Itecords, .Showing the Physical Condi¬ 
tion of the Men Itcgistensl and Examined in Pursuance of the Iterpiirements of the 
selective Service Act. Under Direction of Surgeon General M. W. Ireland, U. S. 
War Department. Washington; Government Printing Office, 1920, pp 28-.55. 

U. S.—Provost Marshal General. .Second Report to the Secretary of W'ar on the 
Operations of thi Selective Service System to December 20, 1918. Washington; Gov¬ 
ernment Printing Office, 1919, p 161, table 55. 

preat Britain.—Ministrj' of National Scn’ice. Report Upon the Physical Examina¬ 
tion of Men of Military Age by National Service Medical Boards from November 1, 
1917 to October 31, 1918, v. 1, 1917-1919. London, His Majesty’s Stationerj’ Office, 
1920, p. 4. 

* Armstrong, Donald B. Framingham Monographs No. 2 (June, 1918), No. 4 
(November, 1918) and No. 5 (March, 1919). National Tulierculosis Association. 

* Hunter, Arthur. Can Insurance E.xjieriences be Applied to Lengthen Life? Ad¬ 
dress dcUvered at the Eighth Annual Meeting of the Association of J.ife Insurance 
Presidents, New York, December 10, 1914 Proceedings, 1914, pp. 27-37. 

-and Oscar 11. Rogers. Inllucncc of Occupations upon Mortality. Trans¬ 
actions of the Actuarial Society of America, May, 1920 

Rogers, Oscar H. Heart Murmurs—Their Influence on Mortality. Transactions 
of the Actuarial Society of America, May, 1919. 

* Jackson, C. W. The Influence of Medical Re-Examination on Insured Lives: 
Health Conservation. Paiier read before the Actuarial Society of America, Boston, 
Mass., October 16, 1913. Transactions, pp. 321-325. 

Knight, Auguslus S., M.D. President’s .Address, Assn. Life Ins. Med. Dirs., Oct. 
20, 1921. Reprint, Metropolitan Life Ins. Co. 

Fisk, Eugene Lyman. Proceedings American Association tor the Advancement 
of Science, January 3, 1913. Reprint Postal Life Insurance Company, New York. 
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1920.^ The economic value ^ of these lives is at least $190,- 

000 , 0 . 00 . 

The savings postulated under this system of periodic examination 
(4 lives per 1,000 living) if attained would alone bring the death rate in 
the registration area down to about 11 per thousand (a not unreasonable 
expectation when it is considered that the death rate has already been 
induced since 1900 by approximately that same number of lives—4.7 per 
thousand—chiefly through public health measures and the reduction of 
mortality from communicable disease). 

In 1900 the death rate in the registration area was 17.6, in 1919 it was 
12.9—a gain of four lives per thousand hving. A further gain of four 
lives would bring our death rate somewhat below that of New Zealand 
and Australia and less than one-half that of Spain. These wide differ¬ 
ences in death rates of various countries, even when corrected for age 
distribution, evidence the non-fixity of the life cycle, and the opportunity 
•that exists not only for extending it but adding to human power and 
capacity for living and for enjoying life. 


n. HEALTH CONDITIONS IN INDUSTRY 

The general death rate among those employed at ages 15 to 65, as 
estimated on the basis of the industrial insurance mortality experience 
for the year 1920, was 11.46 per 1,000 living. An estimate of 42,000,000 
persons gainfully employed in 1920 is considered conservative.® The 
application of this death rate to such a group would give a total loss 
for the year 1920 of 483,000 lives and a probable loss in the year 1921 of 
500,000 lives. As showing possible margin of improvement, this death 
rate of 11.46 per 1,000 living in industry may be contrasted with that 
in the preferred occupations, such as teachers and graduates of women’s 
colleges. 

An investigation of mortality among the graduates of Smith College, 
Wellesley and Vassar, showed a death rate of only 3.24* or approxi¬ 
mately one-third of the death rate for industry. 

• Lengthening Life through Insurance Health Work: A Study of the Trends of 
Mortality Among Policyholders in the Metropolitan Life Insurance Company and in 
United States Registration Area, 1911 to 1919. Metropolitan Life Insurance Com¬ 
pany, New York, 1921. Pamphlet. 

• Dublin, Louis I. and Jessamine Whitney. On the Cost of Tuberculosis. Ameri¬ 
can Statistical Association Quarterly, December, 1920, v. 17, pp. 441-450. 

• Dublin, Louis I. Personal communication from Dr. Dublin, Statistician, Metro¬ 
politan Life Insurance Company, to Dr. Fisk, 1921. 

«Hulst, Msrra M. Mortality Rates of College Women, American Statistical 
Association Quarterly. March, 1921, pp. 602-004. 
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From industrial insurancef records we find the principal diseases in 
the order of frequency with which they figure" in death claims.' These 
individuals, although generally drawn from the industrial working jibpu-* 
lation, were to some extent a selected class with a somewhat, lower 
mortality than in the general working population and this must be given due 
allowance. 


Causes of Death 

Rate per 
100,000 Uves 
exposed 

Total—all causes. 

Year 1920 
968.4 


135.0 


114.6 


103.9 


69.4 


68.3 


60.1 


52.3 


22.5 


21.6 

(Respiratory diseases (otlier than those listed). .. 

17.8 

15.5 


8.3 


6.5 


6 5 


6.0 


5.9 


5.7 


5.1 

Other external causes (excluding suicides and 

58 1 


10.9 

All other causes. 

185.3 


Deaths from organic diseases of the heart, blood vessels and kidney 
exceed the death rate from tuberculosis. This class of diseases is chiefly 
due to infection of various types, epidemic infections being mainly respon¬ 
sible in the earUer years of life, but later focal infections. 

Sydenstricker and Brundagc report a sickness rate in a large rubber 
company employing 18,000 people, of 9.3 working days for males and 
13.8 days for females.® 

* Metropolitan Life Insurance Company, Statistical Bulletin, March, 1921, v. II, 
No. 3, p. 11. 

•Sydenstricker, Edgar and Dean K. Brundage. Industrial Establishments Dis¬ 
ability Records as a Source of Morbidity Statistics. American Statistical Associalnon 
Quarterly, March, 1921, p. 584. 
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Compare this with the sickness surveys of the Metropolitan Life 
Insurance Company.' 

> I 

Numuer op Persons Sick and Unable to Work, and Rate.s per 100,000 Exposed 


Disease or condition 

All Surveys 
(571,757 Persons) 

Hates 

No. of cases per 100,000 
exposed 

All diseases and conditions. 

10,828 

1,893 8 

Typhoid fever..'. 

72 

12.6 

Malaria. 

67 

11 7 

Smallpox . 

4 

7 

Measles. 

232 

40 6 

Scarlet fever. 

44 

7.7 

Whooping cough. 

211 

36 9 

Diphtheria and croup. 

.56 

9.8 

Influenza. 

769 

134.5 

Pellagra. 

24 

4.2 

Tuberculosis of the lungs . 

424 

74.6 

Other fonns of tuberculosis. 

73 

12.8 

Cancer—all forms. 

86 

15.0 

Rheumatism. 

940 

164.4 

Cerebral hemorrhage, apoplexy, paralysis. 

376 

65.8 

Mental alienation (insanity). 

141 

24 5 

Other diseases of the nervous system . 

830 

146.1 

Diseases of the eyes and ears. 

191 

33.3 

Organic diseases of the heart. 

3.58 

62.0 

Other diseases of the circulatory system . 

103 

18.6 

Colds, coryza and rhinitis. 

290 

.50.7 

Pneumonia—all forms. 

493 

86 2 

Other diseases of the respiratory system . 

1 605 

116.2 

Tonsilitis and other diseases of the pharynx. 

173 

30 2 

Diseases of the stomach (cancer exceirted). 

387 

67.7 

Appendicitis. 

215 

37.8 

Other diseases of the digestive system. 

345 

60.3 

Diseases of the kidneys and annexa.! 

219 

38.3 

Other diseases of the genito-urinary system. 

152 

26 6 

Pregnancy. 

7 

1.2 

Normal childbirth. 

270 

47.2 

Other puerperal diseases and conditions . 

18 

3.1 

External violence. 

1,020 

178.4 

All other diseases and conditions. 

1 

1,567 

1 

274.0 


'Stecker, Margaret Loomis. Some Kcccut Morbidity Data, A Summary of 
7 Community Sickness Surveys—Metropolitan Life Insurance Company, 1916-1917. 
New “York, Metropolitan Life Insurance Company, 1919, p. 14. 







































HEALTH OF INDUSTRIAL WORKERS 


361 ' 


It is notable that rheumatism, a vague term H is true, is the outstg,nding 
complaint. This type of trouble is frequently associated with focal infec* 
tion and the organic diseases which loom so largely in the death record 
on industrial lives. ’ 


TOxrEIUENCE OE THE WORKMEN’S SiCK AND DeATH HeNEFIT OF THE UNITED STATES 

OF America, 1912-1916—14,188 Members ' * 



CHARI A- Average annual number of disability days per member 
(all occupations) m certain age groups 



CHART B - Averoge annual number ofdisability dogs per disabled 
person (all occupations) in certain age groups 


Fig. 3. 

We here note the influence of advancing age on the sick rate comparable 
to that already observed in the other morbidity and mortality tables 
although these were selected and medically examined. The average 
annual loss in this selected group was close to that in other population 
studies, 6.6 days. 

‘ Emmett, Boris. Disability Among Wage Earners, U. S. Bureau Labor Statistics, 
Monthly Labor Review, November, 1919, V. IX, No. 5, p. 27. 
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In^ addition to conditions that actually impair health and working 
.capacity, there are many t\iat constitute potential impairment. 

In more than JOO plants wh('re physical examinations of supposedly 
well (Mfiployees were made by the lab' Extension Institute wholly for the 
purpose; of dcdeicting jehysical impainiumts and offering counsel as to their 
correction, the following degix^es of physical impairment were found 
In representative grouies of more than 10,0t)0 supposedly healthy people 
actively engaged at work:' 

Wp here stress the following phases of the subject. 

INFECTION 

Epidemic and Communicable Diseases.—Tubcrculo.sis is the most 
important of epidemic and communicable diseases, 2 to 3 deaths per 
1,000 occurring annually at t.he working ages. Ten years ago the rate 
was nearly double that figure.'' It, is est imated that 3% of the industrial 
population, or about I,2.50,(X)0 lives arc affected.® 

Pneumonia, influenza and typhoid fever are the most important acute 
communicable diseases .among adults. Typhoid fills more than 1.50,000 
sick beds annually and takes about 15,000 lives, mostly in the working 
ages.^ Influenza and pneumonia in non-epidemic years take about 35,000 
lives in the working ages and thus account for at least 3.50,000 cases of 
illness.® 

Hookworm infection is present in a large industrial .area to the exbmt of 
at least 5% among the Laboring population.* Intensive studies show 30% 
of students in a southern university infected.'' 

*Fisk, Eugene Lyman. Conservation of Man Power. Address before the Trust 
Company Section, American Hankers’ Association, Twenty-third Annual Meeting, 
Chicago, 111., September 23-24, 1918. Proceedings, 1918, pp 397-404. 

• Metropolitan Life Insurance Company, Statistical Bulletin, March, 1921, V. II, 
No. 3, pp. 1-4. 

•Love, Albert G. and Charles B Davenport. Defects Found in Drafted Men— 
Statistical Information compiled from the Draft Records showing the Physical Condi¬ 
tion of the Men Registered and Examined in Pursuance of the Requirements of the 
Selected-Service Act. Under Direction of Surgeon-General M. W. Ireland, U. S. War 
Department. Washington, Government Printing Office, 1920, p. 30. 

• Gay, Frederick P. Typhoid Fever, Considered as a Problem of Scientific Medi¬ 
cine. New York, Macmillan Company, 1918, p. 14. 

• U. S. Bureau of the Census. Mortality Statistics, 1918, Washington, Govern¬ 
ment Printing Office, 1920, pp. 30-34. 

•Brownlee, C. II. Price paid by the South to the Hookworm Disease. Address 
before the Southern Sociological Congress, Houston, Tex., May 8-10, 1915. Proceed¬ 
ings, 1915, pp. 50-54. 

• Dowling, Oscar. Sociological Aspect of Hookworm Disease. American Journal 
of Public Health, July, 1920, pp. 595-598. 
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Malaria is so seldom a direct cause of death, causing only 2,500 cases 
annually in the registration area, that it is difficult to estimate its •extent 
and influence. It is responsible for much sub-standard healtW and 
probably affects 1,500,000 people annually, covering 27,000,00p days’ 
absence.* 

The epidemic diseases of childhood are also reflected in chronic organic 
diseases among adults. • 

Focal Infection.—This type of infection arises chiefly in the head 
cavities, such as the tonsils, tooth sockets, middle ear, an(f accessory 
nasal sinuses, but may arise elsewhere as in the gall-bladder, appendix 
and seminal vesicles. It has been identified as a possible causative 
factor in the following conditions: ^ 


1. Neurasthenia 

2. Neuritis; reflex or remote result 

3. Neuralgia 

4. Myalpa 

5. Myositis 

f> Arthritb, acute, sub-acute or chronic 

7. Oseitis 

8. Periostitis 

9. Gout 

10. Basedow’s disease 
H. Furunculosis 

12. Sepsis 

13. Endocarditis 

14. Pericarditis 

15. Myocarditis 

16. Chorea 


17. Arteriosclerosis 

18. Meningitis 

19. Plcuritis 

20. Bronchitis 

21. Asthma 

22. Pneumonia 

23. Nephritis 

24. Pyelitis 

25. Cystitis 

26. Gastric neurosis 

27. Peptic ulcer 

28. Appendicitis 

29. Colitis 

30. Cholecystitis 

31. Herpes zoster 

32. Many chronic skin diseases 


,More than 60% of workers show definite focal infection of some degree. 
This has been confirmed by X-ray examinations of more than 5,000 people 
by the Life Extension Institute. 

There are more than 130,000 deaths annually in the working age 
(20-60) from the organic conditions largely due to focal infection and 


’ U. S. Bureau of the Census. Mortality Statistics, 1919. Washington, Govern¬ 
ment Printing Office, 1921, p. 9. 

® Billings, Frank. Focal Infection, New York and London. Appleton, 1916. 

King, James Joseph. Focal Infections of the Head as Soiuces of Systemic 
Diseases. Address before the Joint Session of the American Academy of Ophthalmology 
and Otolaryngology, 24th Annual Meeting, Cleveland, October 17, 1919. New York, 
William Wood & Co., pp. 1-10. 

Mayo, C. H. Mouth Infection as a Source of Systemic Disease. Journal of the 
American Medical Association, December 5, 1914, p. 2,025. 

Potter, N. B. The Vicious Circle in Oral Sepsis. New York Medical Journal, 
February 10,1917, p. 243. 

Rosenow, E.C. Mouth Infection as a Source of Systemic Disease. Journal of the 
American Medical Association, December 5,1914, p. 2,026. • 
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there are not less than 14,000,000 people in industry showing signs of 
organic impairment in some degree.’ 

*■ Wnereal Infection. —It is, of course, impossible to give definite figures 
for thq prevalence of venereal infection. Drawing conclusions from the 
draft figures, 5.6% would be an outside estimate foi- ages 21 to 31 in the 
general mixed population, white and colored, for all venereal infections.’’ 
ft has been estimated that about (iO’if, of IIk! infection ocamrs in this age 
period.” It may be roughly estinialed that 1,500,000 workers are 
affected with venereal infection. The Life Extension Institute found 
le.ss th'an 1% of syphilis in industry and about in a mixed'population.'' 
The Mayo Clinic found 4.6% of syphilis in mixed classes and 10% among 
railway men.’’ 


PSYCHIC AND PHYSICAL TRAUMA 

Fatigue.—Fatigue may arise in; 

1. The central nervous system 

2. The muscular system. 

3. In both eoml)ine(l. 

Fatigue may be subjective as experitmeed by the worker or objective 
as noted in his actions and output. In industry ftitigue arises chiefly in 
the central nervous syiStcni.® 

Unfortunately in most disttussions of industrial fiit.igue a falling work 
curve or diminished output among employees who have not reported ill 
is accepted as a complete uncomplicated reflection of fatigue. This 
sweeping assumption is wholly unjustified. < 

From a thorough consideration of the literature it is quite evident 
that a vast amount of emphasis has been laid upon the mechanical or 
extrinsic factors influencing the working capacity wliile the multiplicity 

‘ Fisk, Eugene Lyman. Addresses, Annual Banquet Life Extension Institute, New 
York, December 3, 1919. Reprint, Life Extension Institute, pp. 14-17. 

’Davenport, C. B. and Albert O, Love. Defects found in Dratted Men. The 
Scientific Monthly, January, 1920, p. 13. 

• King, Mary L. and Edgar Sydenstricker. Venereal Dfacase, Incidence and Dif¬ 
ferent Ages, Tabulation of 8,413 cases. Case Report for Indiana. U. S. Public 
Health Service Report, December 24, 1920. 

‘Fisk, Eugene Lyman. Addres,s, Annual Banquet Life Extension Institute, 
New York, December 3, 1919. Reprint, Life Extension Institute, pp. 17-18. 

‘ Stokes, J. H. and Helen E. Brehmer. Syphilis in Railroad Employees. Journal 
Industrial Hygiene, January, 1920, pp. 419-427. 

* Hayhurst, Emery R. Points in the Detection of Industrial Fatigue and Measures 
for its Possible Complete Elimination. Journal of Industrial Hygiene, November, 
1920>pp. 256-258. 
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of original physical and mental states that may limit the working capacity 
have been almost wholly neglected.^ • • 

Emphasis has been laid on fatigue toxins although it is doubtful #hethtr 
any specific fatigue toxin exists or whether metabolites in the blood ^ 
resulting from muscular work can really cause fatigue in ordinary fac¬ 
tory labor except under conditions of unusually prolonged, severe or 
violent muscular work. In fact, skilled labor is much more liable rfo 
cause fatigue because of the demand it makes on the central nervous 
system. * 


' Ix-e, Frederic S 1’lie Jliiniun Macliinc and Industrial Kfficiency, New York, 
liongmans, fircen & Co , 191S. 

-Effects of Tem|>eraturc‘ and Humidity on Fatigue. Address before Section 4 

International Congress on Hygiene and Demogra])hy. Washington. Transaetions, 
1912, V. 3. pp. 504-.')12. 

-is the Eight-Hour D.ay Kational? Scicnee, November 24, 1910, pp. 727-735. 

Goldmark, Josephine. Fatigue and I'ilBcieney. New York, llussell Sage 
Foundation, 1912. 

-and Mary D. Hopkins, Philip Sargent Florene(', Frederic S. Lee. Compari¬ 
son of an FlighUlour Plant and a Ten-Hour Plant. Public Health Bulletin No. 106. 
Washington, Government Printing Office, 1920. 

Frankfurter, Foli.v and Josephine Goldmark. The Case tor the Shorter Working 
Day. Franklin O. Bunting, plaintiff in error, vs. The State of Oregon, defendant in 
error. Brief for defendant in error. Supreme Cotud, of the United States, October 
term, 191.5. Keprint.. New York, National Consumer’s League, 1915, v. I and II. 

Great Britain—Ministry of Munitions. Health of Munition Workers’ Committee , 
Interim Reports Industrial Efficiency and Fatigue. London. His Majesty’s 
Stationery Office, 191.5-1916 -1917 and 1918. 

Florence, Philip Sargent. Use of Factory Statistics in the Investigation of Indus¬ 
trial Fatigue. Studies in History, Economics and Public Law. New York. Columbia 
University, v. LXXXI, No. 3, 1918. 

National Industrial Conference Board. Analysis of British Wartime reports on 
hours of work as related to o\itput and fatigue. Boston, National Industrial Confer- 
enc<- Board, 1917. Research report No. 2. 

-Hours of work as related to output and health of workers. Cotton manu¬ 
facturing Boston, March, 1918. Report No. 4. 

-Hours of work as related to output and health of workers. Boot and shoe 

industry. Boston, 1918. Report No. 7. 

-Hours of work as related to output and health of workers. Wool manu¬ 
facturing. Boston, 1918. Report No. 12. 

-Rest periods for Industrial Workers. Boston, 1919. Report No. 13. 

-Hours of work as related to output and health of workers. Silk manu¬ 
facturing. Boston, 1919. Report No. 16. 

-Unwarranted conclusions Regarding the Eight-Hour and Ten-Hour Work 

Day. A Critical Review of U. S. Public Health Bulletin No. 106. Boston, 1920. 
Special Report No. 14. 

Drinker, C. K. An Abstract and Criticism of a comparison of an Eight-Hour 
Plant and a Ten-Hour Plant. Journal of Industrial Hygiene, October, 1920, pp. 109- 
115. 
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Cambridge reviews the evidence and says:* 

“ T^bere appears, therefore, to be no secure foundation for the belief 
that jjroducts of muscular activity take any share in bringing about fatigue 
of the nervous system .... The conclusion that fatigue as ob¬ 
served hmong industrial workers is essentially of nervous origin is of 
considerable practical value.” 

After discussing various factors apart from work such as fear, emotion, 
anxiety, worries and the preventives of fatigue, financial gain, emulation 
and other' stimulating influences, he mentions the general health as 
reacting on working power but docs not develop this phase of the question. 
He lists the following table from Vernon: 


27 Men Sizing Fuse Bodies (Hbavv Labor) 



Average Hours 
of Work 
per Week 

Average 
(relative) 
Output per Hour 

Output per Week. 
Hours X Output 
per Hour 

(1) Period of f) weeks.... 

61.5 

100 

6150 

(2) “ “6 “ .... 

51.1 

109 

5570 

(3) “ "8 “ .... 

55.4 

122 

6759 

(4) “ “3 “ .... 

56,2 

124 

6969 


He comments as follows: 

“ The results shown in tliis table point to the conclusion that, at least in this 
particular occupation the maximal working week, consistent with the avoidance of 
cumulative fatigue, is fifty-six hours. For lighter forms of work, Vernon found 
that longer hours could bn worked without loss, or even with improvement, of out¬ 
put. It is evident, therefore, that the establishment of a uniform length of working 
day tor all classes of manual workers would lead in many cases to inefficiency.” 

While in an immediate sense these conclusions are justified the workers 
themselves must be studied as to all the factors, apart from work, that 
have influenced their output. We have little hesitation in saying that 
the most important factors relate to the original fundamental condition 
of physical and mental health of the workers before the tests were applied. 
Cumulative fatigue is stressed by most writers but the obvious influence 
of impaired health in determining as cumulative fatigue, what would 
otherwise be physiological and rhythmic, is ignored; that, is, infection may 

' Bainbridgc, F. A. Physiology of Micscular Exercise. London, Longmans, 
Green & Co., 1919, pp. 180-183. 

Vernon, H. M. Output in Relation to Hours of work. Interim Report, London. 
His Majesty’s Stationery Office, 1917, pp. 17-25. 
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so depress an individual as’to prevent him from rallying from ordinary 
physiological fatigue and thus carry him over*into cumulative fatigue. 

Gilbreth,' presenting the mechanical viewpoint, stales that in a Migiib 
survey the most important data are those which have to do with Jighting, 
glare and reflection, alternate sitting and standing, dark colored walls, 
types of chairs used and similar influences. To such influences he ven¬ 
tures to ascribe a loss in productivity of 20c. per worker for each and every 
working day. This would mean a loss of $60 per annum for each worker 
or about ^2,500,000,000 per annum for the entire working population. 
Further proof is required to support such figures, but if 50% bf such, 
saving from the correction of mechanical environment defects is possible, 
what value shall we attach to a critical physical examination that reveals 
more than 50% of the working people with defective vision requiring 
correction? ^ How much fatigue can we prevent by such correction as 
compared to the comparatively trivial influence of environmental 
factors? , 

We would say that in a survey of fatigue it is first necessary to inquire: 

Does the output fall because the worker is tired or because he is 
physically deficient? 

Is the worker ill because he is tired or tired because he is ill? 

Inasmuch as physical examinations have shown that more than 50% 
of any group of industrial workers show either disease conditions or sub¬ 
standard physical states that require medical attention,® this enormous 
factor wliich has been practically ignored in fatigue studies is entitled to 
first instead of last place. Comparisons of the productivity of 6, 8 and 
10 hour plants do not give real testimony as to the optimal working 
d^y in any industry unless we know how many in the group are affected 
by preventable or curable conditions, such as: 

Infected teeth, infected tonsils, constipation, faulty diet and mental 
poison such as home worries, suppre.ssed or thwarted emotions or aspira¬ 
tions, conditions which may well have, and probably do have far more 
influence on working capacity than mechanical environmental influences— 
even hard work and long hours—unless carried to irrational extreme. 

No one can question the desirability of avoiding a working day of 
such length that it excludes opportunity for proper relaxation and rest. 

But it is more important that we rear a strong and virile race, capable 

• Gilbretb, Prank B. and Lillian M. Unnecessary Fatigue a Multibillion Enemy 
to America. Journal Industrial Hygiene. March, 1920, pp. 542-545. 

’Fisk, Eugene Lyman. Addresses, Annual Banquet, Life Extension Institute, 
New York, December 3,1919. Reprint, Life Extention Institute, p. 18. 

’ Fisk, Eugene Lyman. Conservation of Man-Power. Address before the Trust 
Company Section, American Bankers’ Association, Twenty-third Annual Meeting, 
Chicago, m., September 23-24,1918. Proceedings, 1918, pp. 397-404. 
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of working beyond the iiverage reQuireiueift ratlier than to adjust the 
environment and woiking lequireinent so that they shall conform to the 
necestities of a working population physically below par and encouraged 
by such measures to remain below par. 

There is also need to combat the notion that work in itself is a curse 
and that the lighter the work the happier the nation. 

Sir James Paget said “ You will find fal igue has a huger share in the 
transmission of disease than any other single cause that you can name.” 
The proposition may well be reversed. If a man is neither yifected nor 
poisomtd nor lowered in his resistance by faulty ])ei'sonal hygiene, it is 
epiestionable whctli(!r in an ordinary working day fatigue can really 
do anything but make r(‘st a welcome luxury. 

Prof. I'. S. L('e,- in answering a query as to the possible influence of 
sub-standard health conditions in the causatioTi of fatigue and the sepa¬ 
ration of this influence from other factors and its evaluation, put the matter 
squarely when he sai<l “ this is a great gap in these inv<!Sligations yet to 
be filled.” 

Occupational Poisons and Disease.—At the Massachuse’tts General 
Hospital, only of industrial workers tr(«ited suffered from conditions 
directly relative to the industry in which they ww'e engaged.’* This is an 
important cause of waste but cannot be treated in detail in this digest. 

Economic Loss From Ill Health in Industry.—The value of an indu.s- 
trial life at age 31, the probable average age in indust,ry, may conserva¬ 
tively be estimated as $8,000, using Farr’s method and allowing for 
present wage scale.^ (The figure $5,000 used elsewhere in the report, is 
the factor for the whole population regardless of age. The value varies 
with the age.) , 

Since we have found that there is an experiential basis for predicting 
a saving of 4 lives per 1,000 living per annum by the periodic physical 
examination and instruction of adults, we may present the following 
statement as exhibiting the saving from this method even apart from the 
organization of co-operative curative agencies;*’ 

'Ijoe, F. S. I’he Human Machine. Ijondon. Longmans, (Jmen & Co., 1918, 
p. 79. 

* Industrial Fatigue. Annual Meeting American Public Health Association, New 
Orleans, October 27-30, 1919. 

’ Wright, Wade. An Industrial Clinic. U. S. Bureau of Labor Statistics Monthly 
Lal>or Review. December, 1917, v. 5, pp. 185-193. 

* Fisher, Irving. Report on National Vitality Bulletin No. 30. Committee of 
One Himdred on National Health. Washington, Government Printing Office, 1909, 
p. 118. 

‘ .lackson, C. W. The Influence of Medical Examination of Insured Lives: Health 
Conservation. Paper read before, the Actuarial Society of America, Boston, Mass. 
October 16, 1913. Transactions, pp. 321-325. 

Fisk; Eugene Lyman. The Possible Ftmetions of the Life Insurance Company 
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Saving of 4 lives per 1,000 among42,000,000 industrial workers. 168,000 lives 

168,000 X88,000 ( ranomic value of adult life).,. $1,344,000,000 

Saving 2,920 days' illness per 1000 equals 122,640,000 days X $3 (medi¬ 
cal, nursing and other sickness costs). 367,^,006 


$1,711,920,000 

Estimated cost of medical supervision ‘ in industry at $5 per capita .. 210,000,000 


$1,501,920,000 

Cost of curative work (repair work, surgery, dental work and other 
curative measures cannot be closely figured but if intelligently 


organised it need not exceed $.500,000,000). 500“,000,000 , 

NH waste due to neglect to health supervision in industry (in round 

numbers) . $1,000,000,000 

Economic Loss from AccinENTAL Inji'ry 

Crum has estimated the total economic annual loss from public acci¬ 
dents in the general population as . $2,229,156,000 


based on the value of human life at various ages and the accident 
fatalities at those ages. This takes into account 45,000 falal acci¬ 
dents in 1917 and an estimate of 5,625,000 non-fatal injuries by 
pubhc accidents.““ 

It has been estimated by the United States Dep.artment of Labor ’ 
that 875,000 people are annually disabled 4 weeks or more by 
industrial accidents. If we assume that the cost of turn over or 
replacement of these peojile is $3.5,* thal. would mean a direct 


waste in turnover alone of 875,000 X$3.5 . $30,625,000 

Add for those killed (28.000 X $35). 980,000 

Increased production cost due to industrial accidenis . $31,605,000 


,4t least 75% of the accident rate is preventable * Even greater 

in*the Conservation of Health. Address before the Section on Social and Economic 
Science, American Association for the Advancement of Science, Cleveland, January 3, 
1913. Ilcpiint. Postal Lite Insurance Company, New York. 

' Drinker, C. K. and K. R. The Economic Aspeids of Industrial Medicine. Journal 
of Industrial Hygiene, June, 1920, p. 60. 

*Crum, Frederick S. Public Accidents and (heir Cost. Eighth Annual Safety 
Congress, 1919. Proceedings of the National Safely Council, pp 1061-1064. 

’ Mock, Harry E. Reclamation of the Physically Handicapped. Journal Ameri¬ 
can Medical Association, November 20, 1920, v. 7.5, No. 21, p. 1400. 

Industrial Medicine and Surgery. Philadelphia and Loudon, W B. Sanders Co., 
1919, p. 789. 

* Drinker, C. K. and K. R. The Economic Aspects of Industrial Medicine. Journal 
Industrial Hygiene, June, 1920, p. 63. 

‘Bach, E. E. Labor Turnover and Iks Relation to Mine Accidents. Eighth 
Annual Safety Congress, 1919. Proceedings of the National Safety Council, p. 849. 

Price, C. W. (National Safety Council.) Some Outstanding Facts in the Safety 
Movement. American Labor Legislation Review, March, 19‘20, v. X, No. 1, pp. 25-26. 

Williams, Sidney J. Communication to the Federated American Engircering 
Societies, May, 1921. 
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redact/on has l>een made in some plants by safety measures and 


education. The economic vjluc of these lives on the lowest basis 
of oSmputation is $8,000 each and the saving of 20,000 of them 

* il^o) would mean an economic gain in industry of. $160,000,000 

It we app^ this rate to the general population on the basis figured by 

Crum, it would mean a saving of. $1,671,867,000 


Special Items of Loss 

Tuberculosis: $500,000,000 annually from death alone; • $26,000,000,000 in this 
i.generation from diminished longevity. 

Typhoid: $135,000,000 annually.® 

•Hookworm: Dowling ® estimates loss from hookworm at least $250,000,000 annually; 

33% increase in industrial efficiency has resulted from hookworm * 
prevention in certain sections. 

Malaria: $100,000,000 annually.® 

These are all theoretically wholly preventable—at least 75% practically 
preventable. 

, To remedy the unfavorable health conditions discussed in this report, 
there is need to develop among the people at large a higher sense of 
responsibility for the care of their bodies; in other words, higher ideals 
of personal hygiene, as well as in citizenship generally. In order practically 
to apply these ideals, organization and certain governmental and social 
machinery is necessary. The possible hnes of organization may be 
grouped as follows: 

Federal; 

State; 

Community; 

Industrial; 

National, State and Local Extra-Governmental Health Agencies. 

Federal.—A Federal Department of Health, with a Cabinet Officer 
in charge of it, has been the ideal for which progressive health workers 
have striven for many years. If this is not attainable—it has been 
attained in Great Britain—an alternative is the concentration of federal 
health activities and related social activities in one department. 

■ Dublin, Louis I and Jessamine Whitney. On the cost of Tuberculosis. Ameri¬ 
can Statistical Association Quarterly, December, 1920, pp. 441-450. 

®Gay, Frederick P. Typhoid Fever. Considered as a Problem of Scientific 
Medicine. New York, Macmillan Company, 1918, p. 23. 

’ Dowling, Oscar. Sociological Aspects of Hookworm Disease. American Journal 
of Medical Sciences. July, 1920, |)p. 595-.598 

‘Farrell, .lohn A. Hookworm Disease, its liavages, I’revenlion and Cure, 
Columbia, South Carolina Board of Health, 1918. 

* Hoffman, Frederick L. A Plea and a Plan for the Eradication of Malaria through¬ 
out the Western Hemisphere. An Address read in Abstract before the Southern 
Medical Association, 10th Annual Meeting, Atlanta, Ga., November 14,1916. Ilcprint 
Newark Prudential Press, 1917, pp. 46-48. 
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Without considering in full the ramifications and subsidiary activities 
of such a department, we may list the following major function? that 
would come within its scope: 


1. Disease control 

2. Vital statistics 
3 Child hygiene 

4. Industrial hygiene 
5 General sanitation 


6. Laboratory 

7 Health education 

8 Medical and social .servi<!c. 
t). Housing. 


State.—A State Board of Health woukl in many respwd s follow the 
lines of orgatnizatioii of the federal depart,mcnl.. Special functions and 
activities may be emphasized as follows: 


1. Divisional health officers 

2. Inspectors 

3 IIcaHh centers 
4. Public, health eductation 
6. Maternity 

6. Child Welfare 

7. Hospitals 

8. Sanatoria 


9. Industrial medicine and hygiene 

10. Foods 

11. Drugs an<i poisons 

12 I'ersoiial hygiene 

13 Physicjil training for boys 

14. Physical training for girls 

15. Periodic pliysical c.\aiuiuatioD 

10. Housing. 


Community.--The functions of a community Board of IToallh under 
the supervision of a Commissioner of Health or, in small localities, under 
the supervision of a full-time Health Officer, may be suggested as follows: 


1. Health ceiiU^rs 

2. Pre-natal work 

3. Infant welfare work 

4. Pre-school work 

5. Public health nurse 

0. llosfiital and sanatorium 

7. Day and night camp 

8. Public Iiealth education 

9. Factory inspection 
10. School inspection 


11. Pcrsonalhygienc 

12. Periodic physical ONuinination 

(private and public facilities for) 
13 Dental prophylaxis 

14. Community house 

15. Parks 

16. PlaygrouniLs 

17. Athletics 

18. Batks and swimming 

19. Housing. 


Industrial.—Tlie limitation of industrial responsibility for the health 
of the worker should be clearly understood. There are, however, certain 
opportunitie.s and responsibilities which, within these limitations, may 
be grouped as follows: 


1. Work 

2. Industrial hygiene and sanita¬ 

tion 

3. Medical supervision 

4. Industrial nurse 

5. Personal hygiene 

6. Safety first and first aid 


7. Mutual benefit and group insurance 

8. Vocational guidance 

9. Periodic i)hy8ical examination 

10. Physical examinations for new 

employees 

11. Dental prophylaxis 


Personal Kelations 

1. Education 3. Social life 

2. Church 4. Play and recreation 


Family Circle 

Man—the primary unit in industry; 

His Family—^thc secondary and controlling unit. 
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National, State and Local Eitra-Govermnental Agencies.— There is 
need for the prevention of .overlapping and duplication of work in such 
agencies. This need has been partly met by the organization of the 
National Health Council, comprising the following organizations: 

American Public Health Association; 

American lied (’ross; 

Ameriftan Social Hyg:iene Association; 

('onfercnct* of State and Provincial Health Authorities of North America; 

(Council on Health and Public Instriu’tion of the American Medical 
Association; 

National (’hild Health Council; 

Affiliations: American Child Hygiene Association; 

Child Health Organization of America; 

National Child Labor C’ommitkT. 

National Committee for Mental Hygiene; 

National Organization for Public Health Nursing; 

National Tuberculosis Association; 

United Statt‘S I’ublic Health Service; (('onference Member). 

Private Agencies. " Ainoiig; i)riv:ite ag;(‘iu‘ios, wilh tmornioxis resources 
for iniprovirig the public h(‘nlth, we must uuinbei- the life iusurunee com¬ 
panies. A number of thes(‘ companies ai*e now doing important public 
health work, giving to theii’ policyholders the privilege of periodic health 
examinations cither through the Life Ext.(*nsi(>n Institute or through 
their own medical departments. 

The National Industrial C'onfereuce Board in its Research Report 
Number 37 gives the following digest of important medical work in 
industry now being carried on: 


Annual Woiik of iNuirsTuiAL Mkdu al DFrARTMENTs by of Kstablishments. 
207 Establishments 


Size 

of 

Plant. 

Less 

Than 

No. of 
Plants 
Report¬ 
ing 

No of 
Work¬ 
ers 

New 

Injuries 

New 

Injuries 

Per 

Worker 

Redress¬ 

ings 

Ke¬ 
el ress- 
ings 
Per 
New 
Injury 

Medi¬ 

cal 

Cases 

Medi¬ 

cal 

Cases 

per 

Worker 

Physi¬ 

cal 

Exami¬ 

nations 

1,000 

1,000- 

1 

52 

31,840 

106,770 

3.35 

119,977 

1.12 

79,578 

2.50 

1 

13,793 

2,000 

2,000- 

54 

76,964 

114,986 

1 49 

178,900 

1.55 

211,204 

2.74 

45,692 

5,000 

5,000- 

59 

179,193 

230,978 

1.32 

439.697 

1.86 

340,887 

1 

1.89 

97,784 

10,000 

Over 

23 

149,947 

211,381 

1 40 

461,529 

2 19 

194,092 

1.29 

94,795 

10,000 

19 

326,877 

364,686 

1.11 

883,559 

2 42 

247,970 

.75 

273,764 

Totals 

207 

764,827 

1,034,807 

1.35 

2,083,662 

2.01 

1,073,731 

1.40 

525,818 
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A minimum medical organization and equipment has been suggested 
as follows: 

For a factory population of 2,500: One full-time physician, two nurses, 
a dental hygienist for prophylactic work only, clinic and dental equipment. 

For smaller plants a co-operative medical s(!rvicc can be utilized, 
either through existing organizations established for this purpose, or 
special organizations arranged in industrial centers where they are needed.’ 

Eugene Lyman Fisk. 

) 

C. T. Shahpe. 



CHAPTER XVI 


EYE CONSERVATION 
By Du. Eaul B. EowI/EK 
I. HAZARDS 

Accident to Eyes—Industrial Loss.— There is still !ip|)reciable loss to 
industry through preventable aeeidents resulliii}!: in injury to the eye. 
The Industrial Coniniission of Pennsylvania reported that last year 
(1920) 18 pei'sons lost both eyes in industrial aeeidents, tbe coniirensation 
totalinp; $03,781; 0.52 workmen lost one (we, the compensation totaling 
$820,674.’ 

In the United States the tot.al number of industrial blind is approxi¬ 
mately 15,000, or 13..5(;f', of the total idind ))opulatioi]; this type of injury 
being the leading causative; factor of l)lindness. Some; rather interesting 
estimates of the eost of maintaining these blind artisans have been 
compiled, but actual e(;onomie loss cannot possibly be (;stimated. (.Cer¬ 
tainly the personal loss from blindness is far greater to the individual 
than from other kinds of defeed. The e'.ve wees inveelveel in 10.6% of all 
permanently clinablimi accirknls.^ Very cennplele teiblees inelicating the 
causes of accidents tee the- eye; are; given by Harry Best in “The Blinil.”^ 
Statistics as to numbe;r, severity anel time-loss are-, heewever, ephte unsat¬ 
isfactory owing to the irregularity in the reporting that still exists, in spite 
of uniform forms ree'e)inmende*d and urged, but arc complete enough 
to demonstrate that the e'ontinuing saerifiee is very large. 

Effectiveness of Protective Methods.—Present protective methods 
as applied in large plants have effected a great reduction in injuries. 
The Commonwealth Steel Company of St. Louis, Missouri, reports:^ 

' Pennsylvania Department of Labor ami Industry. Bureau of Workmen's Com¬ 
pensation. Report, 1920. 

*Best, Harry. The Blind: Their Condition and the Work Being Done for Them 
in the United States. New York. Macmillan, 1919. (Average from state reports), 
p. 197. 

s Ibid., pp. 173-209. 

< Commonwealth Steel Company, St, Louis, Mo. (Works: Granite City, III.) 
Letter from Earl F. Varnum, Safety and Fellowship Department, to Guy A. Henry, 
New .York City, February 5, 1921. 
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“ We started accident prevention in 1012. Part of our work is very iiazardous 
(i) tlio eye as it involves tlie chipping of s^el castings*by means of pneutnatii^ham- 
mers, consotinently in tliis department there are a great many flying chips.* IIj)* 
until 1912 it was no unusual thing for us to have men injure their eyes an,d even 
have their eyes put out by these flying chips. When wc started our Safety Work 
in 1912 we iinide it a rule that every man in this department .should be provided 
with goggles and compelled to wear them, al.so in any other department in the, 
))lant where there was any chipping or grinding to be done. We have had wonder¬ 
ful re.sults since that time, not hairing an ege hat in our sho/) in any of tlmsc depart- 
nu nln. » , 

“ Wc had considerable trouble at first in getting the men to wear the goggles, 
even luiving to discharge a few men who refused to do so; but in showing the men 
the advantages tiiey had in wearing the goggles the large majority were glad to have 
them and wear them. We have had hundreds of goggles broken from flying chips, 
and have had a good many cases where particles of glass flew into men’s eyes, but 
tliesc cases do not result in any serious condition, for the men come immediately 
lo the disiiensary and have the particles removed. 

“ We are ik)w using laminated len.ses which even docs away with the particles 
if glass getting into the eyes, as tlie lenses are made in two parts with a strip ftf 
celluloid between them making them non-shatterable. We even go further than 
this and provide special lenses in goggles for men whose eyesight is not normal. 
We also have physical examination of our men, and when a man has only one eye 
:ir his eyesight is failing, wc do not allow him to work in the.se departments where 
tln're is danger of having his eye put out by flying chips.” 

The National Safety Council reports as to the; experience of the 
American Car & Foundry Conijiany, as follows;' 

“ Will you please note that there is at least, 7I>% to 80% reduction in eye acci¬ 
dents where goggles arc in u.sc in a plant? The per cent of reduction would, un¬ 
doubtedly, be much higher if the men would wear the goggles more conscientiously. 

“ ‘ The American Car & foundry Company has proven that the use of goggles 
has reduced accidents in their plant 7o%- It is argued by some that the wearing 
of gogglt.s in the event of .accident only jeopardizes sight the more, on account of 
the liability of injury to the eyes from the broken glass of the goggles. As a 
matter of fact, however, this apparent danger is without foundation, as may be 
judged by the following evidence. ’I’here h.as not been a single case of injury to 
the eye from broken glass sitice goggles were introduced into the shops of the 
New York Central Railroad. The American Steel Foundries Company collected 
94 pairs of goggles, all with lenses broken from flying chips of steel from their works 
during a period of three months, and in every case the eyes had escaped injury. 
Had the goggles not been worn, some of the eyes at least would have been lost. 
In another large steel foundry where spectacles had lieen worn since 1911, 48 pairs 
of goggles were collected in one month with lenses broken by flying pieces of steel; 

' National Safety Council, Chicago. Letter from .1. f. luiinb, Safety Engineer, to 
Wilson Goggles, Inc., Reading, I’a., March 1, 1921. 



376 


WASTE IN INDUSTRY 


2!)7 ijuirs were gathered aii|f)iig the several foundries eovering a period of six 
jinonyts. During this entire period not one serious eye aecideiit occurred.’ ” ‘ 

Thf Union Pacific Railroad Company reports on the use of goggles 
as follows;^ 

“ Our employees are now all required to wear goggles on eye dangerous work. 
\)nce in a while some fellow takes the chance and le-ives his goggles up on his cap 
and has ap eye injury or loses his sight entirely, but those cases are so very rare 
they are hardly worth mentioning. I believe it would be safe to say we do not have 
over one-fourth of one per cent. ' 

“ We occasionally have a pair of goggles sent us wherein the lens is shattered 
but the man's vision was not impaired. There is absolutely no argument that can 
be put up against the universal use of wearing goggles in eye dangerous work. 

“ I am just forwarding to-day a photograph of one of our car repairers who was 
nailing siding on box cars, eyes alxsolutely protected and unimpaired. 

“ Hoping this information will be of .some benefit to you in prosecuting the 
universal u.se of goggles in eye dangerous work, thereby doing a great service to 
humanity. ...” 

The Bethlehem Steel management is very rigid in demanding that 
protection be complete, supplying goggles according to a code it has 
formulated and printed.® 

Striking reduction in eye accidents is shown by the following table 
from the American Locomotive Company r* 


(Yearly 

Average) 

Number 

Accidents 

Requiring 

Medical 

Attention 

Number 
Eyes Lost 

Average 

Nmnber 

Full Time 
Men per Year 
Employed 

Number of 
Injuries 

Per 1000 

Full Time Men 
per Year 

1910-1913 

448 

10.5 

i 

' 11,506 

38.9 


Use op Safety Goggles Established 


1914 


1 


■■ 

1915 


2 


■i 


‘ Posey, William Campbell. The Hygiene of the Eye, p. 268. 

* Union Pacific System (The St. Joseph & Grand Island Railway Company) 
Omaha. Letter from H. H. Adams, Assistant to General Manager, to Wilson Goggles, 
Inc., Beading, Pa. 

* Bethlehem Steel Company, Bethlehem, Pa. Bureau of Employment, Compensa¬ 
tion and Welfare. Goggle Code. (Leaflet.) 

,* National Committee for the Prevention of Blindness, New York. Eye Haiards 
in Industrial Occupations. Publication No. 12, p. 113. 
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In the American Steel Koundries the proportion has been reduced 
85%.‘ 

Basing judgment on the experiences of the concerns making thes^ anij 
similar reports, it is evident that the continued loss is at least partially 
preventable and due to failure to apply protective measures rathfir than 
to any fault in the measures themselves as they have been developed. 

Protective Devices—Code. —All industrial processes involving eye 
hazards demand protective measures, the protector either being applied 
to the machines or tools or worn by the worker. Definite eodes have 
been formulated by some industries stipulating all occupations in .which 
goggles must be worn and specifying the type of goggle required for a 
particular protection. Such codes have now been published by several 
of the states (including Pennsylvania) and by the Bureau of Standards 
at Washington.^ The codes are very explicit as to the best-known 
designs and as to the manner of testing any protector in question. All 
concerns are thus given an adequate means of judging what protection 
is necessary. 

Dangerous Operation. —Under the National Code the processes or 
operations in which protection to the eyes is necessary arc divided into 
nine groups as follows; No attempt is made, however, to indicate their 
order of importance. 

1. Objects .—Processes in which protection from relatively large 
flying objects is required, such as chipping, calking and riveting. 

In this group, the danger of severe damage is relatively great as the 
penetrating wound, particularly when the foreign body remains or carries 
with it infectious material, generally destroys or greatly impairs the eye, 
and introduces the danger of inflammation in the other eye. The 
direction from which the foreign body comes is uncertain, as is the time 
element (compared with the stream from an abrasion wheel) and the danger 
from fellow workers is greater in this group. Strength of lens, tendency 
of fragments of glass to remain in place and not fly when a lens is broken, 
and strength of side screen, though making a goggle heavy, are imperative, 
and weight does not mean discomfort if adjustment of the frame is 
accurate. 

2. Dmi and Small Parlicks .—Processes where protection from dust 
and small flying particles is required. 

The use of abrasion wheels gives rise to a large number of relatively 
less severe injuries. Lighter goggles are required, but their constant use 
is most necessary. 

’ Ophthalmology, 1916, v. XII, p. 61. 

* United States Department of Commerce. Bureau of Standards National Safety 
Code for the Proteetion of the Heads and Eyes of Industrial Workers. Handbook 
Series No. 2,1921. 
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There is a steady increase in the use' of abrasion wheels; usually 
those, made of alundum, carborundum, crystolon, or like products. The 
'Sue particles of the wheel or the metal are thrown at incredibly high speed 
and at temperature so high that they will fuse into the glass of a goggle 
surface. Damage to the cornea is less apt to be severe, if prompt careful 
treatmeni is administered, than from injuries in Group I, but the fre- 
fluenoy of recurrence often produces several small opacities which 
definitely impair vision. 

Glass plate shields at tached to t he machiiu^s ai e used in part. When 
a whfiel is used for short periods by different workiwm, trfic shield has 
an advantage, but may prove unsatisfactory because of rapid clouding from 
pitting, grease and dust. 

3. Dtinl and Wfad. —Oiierations wlicre protection from dust and wind 
is recpiirod, e.g., automobile driving, locomotive (h iving and firing. 

Locomotive engineers and firemen find great need for shielding their 
eyes and very didinite discomfort and difficulty in wearing goggles. 
Fiivmen especially are at a disadvantage since they must turn frequently 
from the fire door to the cab window for observation. It is important 
that the firenmn see clearly and quickly in looking ahead, yet his goggfi'.s 
coming suddenly into cooler air from the lieat of th(( fire become covered 
with a film of steam, or sweat from the fireman’s own extirtion. “ Pen¬ 
ciling ” the fimsos (using some non-sweat compound) and weraring a 
“ sweat band ” across the f'onihead is of some help, but only by care on 
the i)art of tlu; railroads in supplying the proper goggl((s and giving 
instructions as to their caw! will t.hesc objections gradually be overcome. 
Leiuses must be white; and very perfectly surfaced, with lens for visual 
correction when needed. 

4. Splashing Metal. —Processes whccrc; protection from splashing 
metal is required, e.g., casting. 

The goggles advised for this use have been found to resist breakage, 
or penetration to a remarkable degree, saving many eyes in moisture 
explosions incident to “ pouring ” and similar work. The frames must 
be highly resistant to heat and so designed that molten metal cannot 
get through the ventilator holes. 

5. Gases, Fumes and Liquid. —Processes where protection from 
gases, fumes and liquids are rccpiired, e.g., handling of acids and caustics, 
galvanizing tanks, and japanning. 

6. Excessive Du.st and Small Particles. —Processes where protection 
from an excessive amount, of dust and small flying particles is required, 
e.g., sand-blasting. Vecry comjrlete protective apparatus has been 
developed and is obtainable'. 

7. Reflected Lighl or (Hare. —Operations where protection is required 
from reflected light or glare, e.g., sunlight from roofs, road-beds, wafer, 
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snow. Lighter tints in Ions® but of a color that will filter out ultra¬ 
violet heat and excessive visible rays. • • 

8. Radiant Energy—Moderate Reduction Required.—Frocemss wherff 
protection from injurious radiant energy with a moderate reduction in 
intensity of the visible radiation is required, e.g., oxy-acetylcne welding 
and cutting, open-hearth, Bessemer furnace work. 

9. Radiant Energy—Large Reduction Required. —Processes where 
protection from injurious radiant energy with a large reduction of the 
visible radiant energy is required, e.g., electric arc welding and emitting. 

Goggles—Requirements and Standards.—The conclusion ha^ been 
reached that no commercial ilhnninant radiates, for any working inten¬ 
sity of illumination, enough ultra-violet energy to be at all harmful, 
provided one exercises ordinary discretion in keejiing unpleasantly bright 
visible light out of the eyes. Therefore, except for “ t.riraming ” or 
testing gloties or similar constant subjcct.ion, filtering glasses are rarely 
necessary in ordinary occupations. The glass-enclosing globes of the 
lamps are sufficient to reduce any injurious radiation far below the danger 
point. Though discomfort may arise from intense lights in the range 
of vision, no permanent damage is likely to occur.* 

In steel making, furnace work and welding, both oxy-acetylene and 
arc, the use of colored lenses is necessary. The ultra-violet rays even 
in this process, though apt to produce little more than a conjunctivitis, 
can reach the retina of an unprotected eye, and should be filtered out.^ 
The infra-red waves are present in such sources but the greater part of 
the damage done by them to the tissues is due to their thermic action. 
The protection needed in welding is from the ultra-violet, intense light 
and heat. 

*Goggles tor this use must meet these filtration requirements and stilt 
permit sufficient vision. The data published in Technologic Paper No. 
93, U. S. Bureau of Standards, the work of W. W. Coblentz and W. B. 
Emerson, include tables covering practically all of the glass used in goggles 
at the present day with the power of filtration that they have been 
found to possess. From this it is possible to select the lens best suited 
for any one process. For arc welding and other intense sources they 
recommend black, green or yellowish green. Where more light must be 
permitted to pass, light bluish green or sage green is advised. The 
cobalt blue often used is not effective. Most of the glass sold under 
trade names has data readily accessible concerning its action. “The 
Bureau of Standards will test any glass submitted to them.”^ 

■ Bell. Proceedings of American Academy Arts and Sciences, v. 48, 1912, p. 1. 

•Coblente, William W. and W. B. Emerson. Glasses for Protecting the Ey« 
from Injurious Radiations. (United Slates Bureau of Standards, Technologic Papei 
No. 93.) 1919. 

'King, W. G. Vice-president Julius King Optical Company. Safe Headb anc 
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Very definite and severe tests are laid, down by the National Code 
for determining the resistance of glass to breakage and the holding of 
rthe ffagments in the frame after breakage. The specifications for frames 
are also given. Yet, in spite of this accessible information, the knowledge 
regarding the characteristics of adequate protection appears to be 
definitely limited to a few, mainly those responsible in the larger organi¬ 
zations. The distribution of such available information must be carried 
out as it is most important for smaller groups of workers to realize the 
necessity ‘ for safeguarding their eyes and to know the most certain 
meanc of accomplishing this. Much of the distribution will'be the result 
of the activities of those commercially interested and there should be 
some chock on the advertising. False statements or the sale of goggles 
uridor misrepresentation that they meet all of the specified requirements 
of the codes, introduces a grave menace. 

Overcoming Objections to Goggles.—The matter of objections to 
wearing goggles has been gone into many times. These have been 
largely overcome through educational campaigns and many firms have 
developed additional measures for enforcing protection. In some of the 
states laws have been enacted regarding protection but in most instances 
these are not sufficiently expheit nor are they efficiently enforced. A 
reduction in compensation as penalty for failure to take advantage of all 
protective means has been suggested. Also that the reduction in insur¬ 
ance premium rates that accompanies improved practices be emphasized, 
for the educator must be made to realize that it is worth while to educate, 
reform and enforce. There is, however, much opportunity to improve 
the goggles now in use and the mamifacturers arc most active to this end. 
For example, the range of vision, with a glass sufficiently small to give 
the needed strength for severe hazards is such as to make them objec¬ 
tionable in certain of the structural work.' Also, up to the present time 
there has been a reduction in the strength incident to the surfacing of the 
glass to correct for visual defects. The careful, exact fitting of the frames to 
facial contour on which depends comfort and much of the value, is fre¬ 
quently difficult and certainly not universal. 

Unavoidable Accidents—Treatment.—A certain number of accidents 
involving damage to the eye are still unavoidable. The presence or 
absence of permanently detrimental results is very likely to depend on 
the promptness and efficiency of the treatment that is instituted. Pro¬ 
vision for first aid treatment must be close and the men must be taught 
to report without making any attempt to correct the condition themselves. 
In a number of the plants small foreign bodies that can be so removed 

Good Kyes. (Lecture, Safety Fundamcntala) .Safety Institute of America, New 
York. 1920. P.78. 

‘ Qross. Sun Ship Building Company, Chester, Pa. 
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are wiped off with a cotton, swab moistened with a mild antiseptic solu¬ 
tion. If anything further is necessary to dislodge them, or if injury 
has been done, a sterile dressing is applied, and the worker is sent^to tj>e 
surgeon at once. When special hazards exist, special measures should 
be most accessible, for it is often the first few seconds that couflt in the ‘ 
treatment. For instance, when acids or caustics are used a stream of water 
that may be turned into the eye and bottles of a neutralizing solution of 
the proper strength should be kept within easy reach. 

With the improvement of motor transportation that has «ome in the 
last few years, efficient surgical care is readily accessible in most locations. 
Definite relations should be established with the surgeon to whom cases* 
are to be sent and a program for first aids should be laid down by him 
to meet the individual requirement. Emphasis should be put on the 
importance of X-ray in all cases where there is even a remote possibility 
of the presence of an intrarocular foreign body. 


n. VISION 

Correction of Sub-Standard Vision—Favorable Opinion.—That cor¬ 
rection of sub-standard vision produces an increase in return that will 
pay for its cost—though no set of figures at hand will place this return 
on a dependable monetary basis—is the conclusion of the management 
in plants where several years of trial has provided a basis for judgment. 
As examples of this, we have the experiences of the Hood Rubber Company, 
Watertown, Massachusetts; the Cheney Silk Company, South Manchester, 
Connecticut, and Sears-Roebuck & Company, Chicago. 

• At the Hood Rubber Company ‘ a specialist has been employed 
for three years on a part-time basis, giving three hours a morning almost 
entirely to eye examination and visual correction. The mechanical work 
is carried out by a manufacturing concern that sends a representative 
to take frame measurements and adjust delivered glasses, the company 
paying for the glasses at less than the usual retail rate and charging the 
employee the same, in weekly payments where necessary. The entire 
expense for the specialist, however, is carried by the firm. The employee 
in whom a condition of sub-standard vision is determined at the time of 
examination for employment or any subsequent examination, is advised 
to avail himself of this service, and most of them do, but there is no com¬ 
pulsion and no exclusion from emplo)Tnent because of sub-normal acuity. 
All employees reporting at the hospital complaining of symptoms that 
might be considered asthenopic in character are referred to the special- 

‘Quimby, R. S. Hood Rubber Company, Watertown, Mass. Personal Inter¬ 
view. April, 1921. 
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ist. The total number supplied with Rlasses was about 1,000 per year. 
The opinion as to results has been based on personal observation of fore- 
nven sfad personal comments of the employees themselves. 

At the f/hency Silk ('ompany ‘ and at Sears-Kocbuck & Company ^ 
the method is somewhat different, those falling below standard or com¬ 
plaining of symptoms being sent to one specialist whom they pay 
for the. examination at. a very reduced rat e, so arranged because of the num¬ 
ber and the fact that the companies as.sure payment. Classes are supplied 
through the hou.se at wholesale or reduecjd rates, on t he installment plan 
where ficccssary. The time loss incident to the examination is at the com¬ 
panies’ expense, but this has bcc'ti shortened to a probable minimum. 
Here again the reports of foremen, departmimt heads and industrial 
workers have been such as to lead to continuation of the sendee. 

Measuring Degree and Permanence of Benefit.—Ai)i)roxima1c valua¬ 
tion figures may be secured as further stiviy gives more data, and as 
labor conditions become sufficiently stable that, other factors may be 
lu'.ld at a stationary level while quantity and quality variations in 
production before and after correction of vision may be ob.servcd. 
Figures may be secured either for numbers of individuals—Dr. Burlingame 
believes valuable data can be better obtained thus—^or for groups in 
separate occupations. The unusual difficulty of maintaining tiic other 
factors at a stationary level is em|)hasized by Dr. Burhngamc who found 
that the definite improvement noted in individual cases was quite 
temporary, the period over which it lasted being only six weeks to two 
months, and concluded that it was the result of the psychic stimulation 
incident to the examination, the supplying of glasses which were worn 
for the first time, and the feeling of being watched. Dr. Fisk feels that 
though it may not be possible to show that there is an improvement 
immediately following corrective measures, a drop in efficiency that would 
otherwise surely come later would be prevented.^ This conclusion is 
necessarily reached by speculative means but the groundwork on which 
it is built is apparently sound. 

Question of Correcting All Sub-Normal Vision.—It may be possible 
through study to decide as to the soundness of the theory that advises 
correction of all vision falling below a certain level, this level at a height 
varying with the acuity requinnnents of the different grades of work. 
Dr. Nelson M. Black states that “ a person with one-fourth, one-third or 

' Burlingame, C. C. Cheney Silk Comi)any, South Manctester, Conn. Personal 
Interview. April, 1921. 

’ Mock, Harry E. Sears-lioehuck & Conii)any, Chic.ago. Personal Interview. 
April, 1921. 

•Fisk, Eugene Lyman. Life Extension Institute, New York City. Personal 
Interview. April, 1921. 
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even one-half standard visions cannot be considered as competent a. 
workman as one with standard,”' but only much further observation 
is going to give facts as to the amount of time-labor lost by permitting 
continuation of work by those with this handicap. The normal or cor- ^ 
rectcd eye loses less rapidly in .speed of discrimination, speed of adjust¬ 
ment, and in the power to sustain ckiar-sceing, than the eye with even a 
slight visual defect.^ . 

Eye work, the use of the eyes, produces fatigue, general and local, 
as does any prolonged physiological process, but with ej'^s approxi¬ 
mating t he normal under good working conditions, Professor ( 1 . E! Ferree, 
lias demonstrated this to be barely appreciable in four hours as measured 
by reduc(sl sensitiv(;ness.-‘ But with dcifeclivc visual apparatus requiring 
exciissive corrective focusing effort or under sidvoiitimum lighting con¬ 
ditions, this fat igue develops rapidly so tliat in the same period of time 
the s(snsitivcness may be reduced to 415% noiinal. Any excess eye 
fatigue results in nerve trauma, whicli, repeatc<l frctpiently, produces 
symptoms so often noted as to be beyond question—classed under the 
heading of asthenopia. When this condition has been reached there 
must b(! a time-labor loss from reduction in quantity and quality pro¬ 
duction. Wliere the symptoms are not noted the fatigue is produced 
to the same; degree while the rcseivc of adaptation of the individual is 
such that, it is not, too far broken down, but Dr. Fisk feels that damage 
is sme to come later unless protected against,. 

In addition to this, actual lo.ss, from failure to see sufficiently well ■ 
to determine details of this process, or from mistakes, is frequent where 
sub-standards are not corrected. For example, at the Hood Rubber 
Company 20% of the inspectors were found to be unable to see suffici¬ 
ently well to determine defects.^ 

Frequency of Sub-Standard Vision.—The percentage of employees 
with sub-normal vision has been determined in several carefully recorded 
scries of investigations. For example, J. W. Schereschewsky found that 
in a total of 2,900 garment workers, only 743, or a little over 25% had 
bilateral normal vision; 17% having normal vision in one eye, with the 
other defective.''’ The highest percent,age of defective vision was in the 

‘ Black, Nelson M, Modern Illumination and its Relation to Ocular Comfort. 
Wisconsin Medical Journal, 1914-1!)15, v. 13, p. 316. 

* Ferree, C. E. and G. Hand. Effects of Variations in Intensity of Illumination on 
Functions of Importance to the Working Eye. I’ransactions, Illuminating Engineering 
Hociety, 1920, v. 1.5, pp. 7(>9-792. 

■’ Ferree, 0. E. Froblem of Lighting in Its Relation to the Efficiency of the Eye. 
Science, July 17, 1914, pp. 84-91. 

‘Quiinby, R. S. Hood Rubber Comirany, Watertown, Mass. Personal Inter¬ 
view. April, 1921. 

‘ Schereschewsky, J. W. Studios in Vocational DLsenses; The Health of Garment 
Workers. U. S. Public Health Bulletin No. 71, 1915, p. 75. 
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class of workers who made the greatest use of their eyes. The Life 
Extension Institute in its examination of more than 10,000 employees 
ip factories and commercial houses found 53% with uncorrected faulty 
vision.' The Institute in its examination of 675 employees in the Under¬ 
wood Typewriter (Company, individuals engaged in close work, found 
58% in need of correction by glasses.^ Schereschewsky is of the opinion 
that “ properly fitted glasses to correct, even small defects is, for eye 
workers, an important part of the hygi(!ne of the eye.” Of the rejections 
in the National Army, 21.7% were because of eye trouble." An examina¬ 
tion o'' the vision of 3,0((0 employees of the Robert Gair Company, 
Brooklyn, N. Y., manufacturers of paper boxes, gave the following 
results; 22% normal, 38%, astigmatic, 28%, hyi)eropic, 7% myopic, 
and 5% color blind.^ 

In the Whiting-Davis (k)mpany, where a large amount of close fine 
work is done, all the employees’ eyes were tested with the following 
results: 


Glasses worn and satisfactory. 8 3% 

New glasses ordered for. 83 3% 

No glasses needed. 8.4% 


After being fitted with glasses 28%, improved productivity was noted in 
comparing two months.® The only thing learned from further .statistics 
is a confirmation of the fact that there are a large number in every group 
of workers who fall below the line. This is appreciably greater if the 
number with sulwiormal vision in one ey(( are noted. The Bausch & 
Lomb Optical Company, Rochiistcr, N. Y., have merely required visual 
correction without stipulating any individual to carry out the examina¬ 
tion.® Those dissatisfied with their glasses have reported to one man 
(Mr. Max Poser) and he reports that more discomfort has resulted when 
there was a difference between the two eyes, even when one approached 
the normal, than with two equally defective eyes. 

Standards Essential, and Proper Working Condition.—As in the 
correcting of other factors of occupational hygiene, standards have been 
set, so, after further study, visual acuity standards will have to be 

•Life Extension Institute, New York City. Address at Banquet, December 3, 
1919. (Pamphlet), p. 18. 

• Life Extension Institute, New York City. How to Live. (A Monthly Journal 
of Health and Hygiene). July, 1919, p. 8. 

® Survey, v. XL, 1918, p. 90. 

‘Brooks, C. H. Conserving Eyesight—For More Production, Textile World 
Journal, July 17, 1920, v. 58, p. 380. 

• Factory, July 1,1920, pp. 55-50. 

• Poser, Max. Bausch & Lomb Optical Company, Rochester, N. Y. Personal 
Intervimv, April, 1921. 
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determined for each grade* of workers and readjustments made, with 
alterations in our methods of testing acuity to suit conditions, until 
these standards give us the necessary minimum for each kind of^work. 
As examinations are made at present, any set level would exclude^workers 
shown by practical test to be very efficient producers. 

Many sub-normal eyes will work well even for fairly trying work if 
conditions are good. Therefore it is first of all urgent to bring the work¬ 
ing conditions up to the best, on the basis now understood. With 
relation to^the eye, the first consideration is illumination; And on this 
subject much valuable data has resulted from the careful study given it. 

in. ILLUMINATION 

Improvement in Lighting Conditions Desirable.—Even the most 
superficial survey of lighting conditions reveals that in the majority of 
plants there is much improvement possible, in spite of the actual increase 
in production quantity and quality when poor illuminat ion is corrected to 
standards now considered satisfactory. 

The value of good illumination has been recognized for some time. 
It has been demonstrated to, and adopted by some industries; yet the 
following table, in agreement with the opinion almost universally expressed 
by illuminating engineers, demonstrates that it has not been sufficiently 
appreciated, on a monetary basis, to force its general adoption. The reason 
for this is certainly not clearly evident. 

Condition op Lighting in 446 Pi.ants Invrstigated.' 


Excellent. 8.7% 

Good. 32.0% 

Fair. 29.1% 

Poor. 18 8% 

Very poor. 3.5% 

Partly good, partly poor. 7,8% 


There seems to be no question of loss due to faulty conditions. One 
observer estimates the loss in this country as above the entire cost of 
illumination.® (1918) Again it has been shown that improved lighting 
systems increased output 2% in steel plants and as much as 10% in shoe 
factories and textile mills where work is more exacting.® These are 
very definite figures determined under an accurate survey, given here 
only for the two extremes, but certainly convincing. “ E-xperiments 

* Eastman, R. 0. Transactions of the Illuminating Engineering Society. Febru¬ 
ary 10, 1920, V. XV, No. 1. 

’ Illuminating Engineering Society Transactions. 

•Eshleman, C. L. Industrial Lighting. Proceedings, American Institute of 
Electrical Engineering, January, 1913, pp. 41-54. 
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by Mr. Durgin in industrial plants showed that the work was very 
materially speeded up by mcreasing the average lighting two oi' three 
times^what was formerly considcied good praetiec.* 

Available Codes.—Codes j)rcparod by state industrial eomniissions, 
by the Illuminating Engineering Soeioty and by the large manufacturers 
of lighting equipment, make it possible to determine suitable installa¬ 
tion even when an illuminating engineer is not employed, while new 
simplified apparatus makes the testing of results praciical. There is at 
least one small, compact, reasonably accurate fool^candle meter on the 
market. Also much can be done in tlie smaller concerns by the common 
sense application of the rules laid down in thcise codes without undue 
expenditure. 

Requirements for Efficient Lighting.—d'he simple re(iuircmenl,s on 
which efficient illumination is bast'd arc: 

1. Light enough to sec by to do work—too little or too imieli producing dis' 

. oorafort 

2. Diffusion to avohl slnir]) eontrnsis and di'cp sliadows. 

3. Kliinination of glare. 


The quantity or intensity of illumination necesstiry to produce a 
brightness of surfaces such that the eye can perform its functions, covers 
tin enormous range. All that is necessary for oidinary comfortable 
reading is 1.73 foot-candles, but this is below the best for most kinds of 
■ work. The standards required in the Massachusetts tentative codc^ 
are as follows, expressed in terms of foot-candles at the work; (o) road¬ 
ways and yard tlioroughfares, ordinary practice 0,0.5 t,o 0.2.5, minimum 
0.02; (h) storage spaces, ordinary practice! 0.0.5 to l.tX), minimum 0.2.5; 
(c) stairways, passageways, aisles, toilets, anti washrooms, ordinary 
practice 0.75 to 1.59, minimum 0..50; (d) rougli mtuiufacturing, such as 
rough machining, rough assembling, rougli bench work, ordinary practice 
2.00 to 4.00, minimum 1.00; (e) rough manufticturing, involving closer 
discrimination of detail, ordinary practice 3.00 to 6.(K), minimum 2.00; 
if) fine manufacturing, such as fine lathe work, pattern and tool making, 
light-colored textiles; office work, such as account.iiig, typewriting, etc., 
ordinary practice 4.00 to 8.00, minimum 3.00; (g) special cases of fine 
work, such as watch making, engraving, drafting; close work on dark- 
colored textiles, ordinary practice 8.00 to 15.00, nimiuium 5.00. 


> Ferree C E and G. Hand. Effect of Variations in Intensity of Illumination oi 
Functions of Importance to the Working Eye. Transactions, Illuminating Engmecnn, 

State's of Labor and Industries. Tentative Draft of Rule 
and Regulations tor Lighting Factories, Mills and Other Industrial Estabhshmen 

1918. 
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Experiments with Varied Intensities. —Discussing the effect of vari¬ 
ations of intensity of illumination on functions of importance to the 
working eye, before the Illuminating Engineering Society, October,^ 192p, 
C. E. Ferree and Gertrude Hand said:* 


“ Some of the beneficial results of increase of intensity may be summarized in 
six (6) points: (1) Slow, but substantial gain in acuity for all but low intensities 
where the gain is rapid; (2) gain in speed of discrimination; (3) gain in speed of 
adjustment; (4) gain in the power to sustain clear seeing; (5) if the task, not the 
visual angleis kept the same for the different illuminations, i.e., if the working 
visual angle is changed to sustain the same jxircentage to the minimurh visual, 
angle at which the observer can just discriminate detail at the different illumina¬ 
tions, there seems to be no measurable effect of increase of illumination on the power 
of t he normal eye to sustain the clear seeing of its object for a period of time. (0) 
Does the eye tend to fatigue more under the high illumination?” 


In one series of experiments four obsciwers were used and the acuity 
was determined at 0.001, 0.005, 0.01, 0.015, 0.02, 0.05, 0.01, 0.2, 0.4^ 

1, 2, 3, 5, 10 and 20 foot-candles of light normal to the test object. 

Determinations were made of the time required to change the eyes 
from a position of exact adjustment for a clear seeintr of the test object 
at 20 cm. (7J in. to one at 0 meters (19 ft. 8 in.) and back again to 
20 cm. (71 in.) 

Tly ideal condition is to have' the illumination of correct intensity 
as uniformly distributed as possible over the field of vision with no extremes ^ 
of surface brightness.^ Dr. P. W. Cobb holds that the visual acuity 
is best when the brightness of the surroundings is about equal to that 
upon which the vision is centered.^ Cravath finds that the comfortable 
limiting ratio between the brightest surface and its surroundings varies 
somewhere between 1 to 100 aiul 1 t,o 200 ami preferably until we have 
more evidence, the contrasting brightness of adjacent snrfaces should, 
if practicable, be kept below the 1 to 100 ratio f 
work is donc.« No brilliant light source should be so located that . 
rtible It is especially a source of discomfort when « 
below as reflected from working surfaces The theory ^hat ^ 
part of the retina has for centuries past been 
the greater intensity of light and has become adapted until this 

ITT P W find G Rand Effect of Variations in Intensity of lUummation on 

Eneyclopaedift of Opbtliahnology, 191t>, v. VIII, p. 

‘Ibid. 
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stimulation causes less discomfort than light 'in excess coming from below 
onto t}ie upper part, even of sun origin, as reflection from sand, snow or 
water It is also a fact that the upper lid and upper lashes protect the 
pupil area to a greater extent than do the lower. 

Reflectors or shading devices used with lamps placed above the 
heads of the users should be constructed so that the shades intercept the 
light emanating from the lamp at all angles more than 25 degrees from 
the vertical.^ 

The Missachusetts code gives “ 15 degrees or less below horizontal 
for light less than 20 feet high.” The position of the shading can be 
worked out in each individual instance without regard to the theory of 
angles if the basic principle is considered that no artificial light should be 
placed so that its undiffused light will shine directly in the eyes of the user 
or those near by for any considerable length of time. The more fixed 
the position of the user the more important this is. As a first step the 
least that can be done is to use diffusing glass globes, reflectors or shades 
between the eyes and the light. All are agreed that glare must be 
controDed. 

The three types of lighting systems may be briefly and practically 
summed up as follows: 

Types of Lighting Systems—Direct.—The advantages of the direct 
system are low cost of installation and maintenance, economic distribu¬ 
tion of lamps, and little loss by absorption. The disadvantages include 
a tendency to over-hght the work and leave sharply contrasting dark 
areas around it. Such localized lighting with opaque reflectors should 
only be used in connection with some good system of generalized fighting. 

Semi-direct. —The semi-direct in which the brightness of the bowls 
is reduced below 250 milfiamberts meets certain requirements. These 
reflectors are best when made of dense glass or similar material, highly 
polished on the inside so that the globe gives about the same brightness 
for equal area as the reflecting ceiling. This requires a greater wattage 
than the direct systems but there is a reduction of the glare and a much 
better diffusion. 

Indirect. —In this system the source is hidden by an opaque bowl 
and all illumination comes from ceiling reflections. The glare is reduced 
to a minimum, shadows are practically abolished and the greatest 
diffusion is assured. Fatigue is much slower than with either of the other 
two systems for work that requires reading. Reading and similar use 
of the eyes seems to offer a very different condition in fatigue development 
than do various forms of work. Highest acuity and least loss from fatigue 
cannot be had at the same artiflcial intensity (both being obtainable under 
correctly controlled daylight only.) “ For all purposes of clear seeing, 
> American Encyclopaedia of Ophthalmology. 
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whether the criterion be maximal acuity or the ability of the eye to hold 
its efficiency for a period of work the best results are given. ... by the 
systems that give the be.st distribution. The effect of disiribiitior, 
however, on the ability of the fresh eye to stie clearly is not iKiarly so great 
as it is on the power to hold its efficiency for a period of work.” * Indirect 
lighting is, therefore, probably the best artificial system for office use, but 
might be a hindrance in other kinds of work because of a decrea.se in the 
possibility of judging distances, due to the artificial appearance created 
by the elimination of shadows. Intensity on the working r>lane with 
indirect illumination usually specified is 2.5 to 3.5 foot-candles.^. The 
use of an opaque eye shade did not increa.se efficiency; in fact reduced 
it with indirect system unless the shade was lined with white. 

Daylight.—Daylight from windows is supcrioi- in that it is light from 
a large source that strikes the desk tops at an angle which is usually such 
that the glare from papers is reduced to a minimum. The window area 
should be as large a percentage of the total wall area as possible. Trans¬ 
lucent shades to cut out direct sunlight must be filled to windows where' 
needed, working from the bottom upward or from the top as conditions 
indicate. Ground glass and the like should be avoided in window sashes 
that are at or below the level of the eye, as they introduce a brightness 
eijual to or greater than that of the sky on a part of the retina which is 
particularly susceptible to irritation from glare. The contrast to the 
adjoining walls and floor is also much too great. Fireproof glass is used 
to a great degree at the present time, making this a common condition. 
Clear glass gives an area of brightness only equal to that of the landscape. 
When the adjoining building makes the angle from the sky very sharp, 
prism glass (there arc several commercial forms) may be used, preferably 
only in the upper half. 

Placing of Machines.—The position of machines is of great importance 
in getting the best results from window fighting. This must be worked 
out according to the nature of the process and the location where maxi¬ 
mum intensity is desired. The north exposure, “ saw tooth,” roof illumina* 
tion meets most requirciiients but is available only where low property 
values permit the use of one-story plants. It has to a great degree been 
taken for granted that day-light supplied the best illumination and up 
to the present time this is pro>)ably true, where it is of proper intensity 
and properly controlled, for the diffusion is more easily secured, the 
limits of comfortable intensity are much wider apart, and fatigue is 
much slower in developing than with most artificial fighting. This 
may not continue to be, when fighting practices develop efficiency; 

• Illuminating Engineering Society Transactions, v. X, 191.5. 

“Black, N. M. Modern Illumination and Its Relation to Ocular Comfort. 
Wisconsin Medical Journal, 1914-1915, v. 13, p. 316. 
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and the perfect uniformity, obtainable only with artificial means not 
influenced by weather chaises, may bring a sufficient advantage to make 
H the superior form. Certainly the daylight is the cheaper and will con¬ 
tinue to be so for a long time. 

Need for Campaigns in Smaller Plants.—The cost for providing 
adequate illumination for the entire industry of the country would 
amount to one-half per cent to one per cent of wages.* The cost per 
capita of correcting vision, instituting and carrying out measures of pro¬ 
tection agfiinst hazards and bringing (he lighting up to good standards, 
is defiliitely greater in the small i)lant than in the larger organizations— 
those employing two thousand workers or more—and the small plants 
are in the large majority. These smaller plants arc therefore less ready 
to take up any of these measures unless the early returns of a dividend 
can be clearly shown. Reports of more study, the example of the earliei 
ones to take the steps, must be brought before them constantly so that 
efforts to check preventable loss along these; lines may become more 
nearly universal. 
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PURCHASING AND SALES POLICIES 

By C. E. Knoeppel 

Waste from Neglect of Protective Policies.—Investigations into the 
)peration of industrial enterprises have frequently disclosed wasteful 
jonditions—particularly in concerns which have enjoyed a long period of 
prosperity due to the nature of the product or some other special advantage 
—which are attributable to a failure to adopt a protective policy in the 
;vent of a contraction in sales volume. As a result of a great demand for 
loods many of these companies have failed to follow conservative plans. 
Much waste can be charged to this fact, including the waste due to the 
mormous fluctuations in production. It was common among such 
•ornpanics to sell all the product they could make practically at their 
pwn price. These who “ plunged ” most heavily into production succes¬ 
sively “ pyramided ” their plant capacity until a point was reached 
vhcre the output facilities exceeded those required to meet the normal 
lemand. 

This condition has resulted from the domination of the business by 
inancial and sales interests. The process may be outlined in this way: 

As the industry grew and more and more business rolled in, more capital 
ivas secured or money borrowed, to be invested in fixed assets to permit 
pf further increases of output. The working capital, however, was not 
isually correspondingly increased. With the sales department calling 
'or volume of output it was natural that maximum production should be 
sought almost regardless of costs, because the apparent profits were large. 
\s this policy was extended, additional equipment was installed; night 
shifts were put on; more buildings planned and the sales program broad- 
;ned. So long as demand kept pace with the increasing production the 
ndustry prospered. But at the first temporary slackening of demand 
stock piled up, and soon the working capital was found to be insufiicient. 
Then came shut-downs, unemployment, disruption of the producing and 
sales organizations and possibly refinancing controlled by other than the 
jriginal owners. 

The result of a faulty purchasing and sales policy has been here 
briefly sketched with reference to a rapidly growing industry. Tjjhis 
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same policy is no less harmful in an established industry where an attempt 
is mi)dc to secure the metior volume of profit through the appreciation 
'in value of stocks of raw materials, rather than from efficient production. 

To trace the effect of these faulty purchasing and sales policies upon 
the operation of industry it is wise to realize the distribution of respon¬ 
sibility among: 

^ Financial backers and owners—or capital. 

Executives—or management. 

Workers—or labor. 

Irtdustrial stability is firmly founded when based upon the proper 
interdependence of banker, manager and worker. ‘But because man¬ 
agement is the keystone of the industrial .structure, the managers as the 
performing executive agency are chiefly responsible for the im])roveracnt 
which will do away with the present industrial short<!omiiigs. 

Responsibilities of Management.—Management’s manifold respon¬ 
sibilities are positive, well defined, unescapable; 

1. To establish sound business policies 

2. To finance the enterprise. 

3 To control the c.\pen(lit,ure of funds 

4. To develop an organization whose functions are logically assigned to com¬ 
petent individuals. 

5. To design, test, improve and warrant a product which is to be distributed in 
relation to demand and competition. 

6. To build or secure plant and equipment and utilize them economically and 
effectively. 

7. To procure adequate supplies of proper materials. 

8. To mainta n a suitable supply of labor and supervise and co-ordinate its 
effect. 

9. To organize and .sustain proper relal ion.ships between owners and workers. 

10. To formulate procedure based upon practicable and economical methods. 

11. To manufacture and sell at a profit. 

Most of these responsibilities have a bearing upon or are influencec 
by the purchasing and sales policies. The most serious faults of the 
latter as indicated in previous paragraphs load to: 

Uneconomic and speculative purchases. 

Unscientific price setting. 

Results of Speculation and Unscientific Price Setting.— Speculativt 
purchases and un.scientific price setting injure both industry and com 
merce through bringing about: 

1. Unemployment. 

2. Reduced wages. 

3. Reduced operation of plants. 

4. Exaggerated seasonal demand. 

5. Losses in a falling market after plant purchases have been made at high priceE 
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6. Alternate and excesaive'business fluctuations. At one time depression and 
business stagnation; At another time activity and over-expansion. 

7. Abnormally low prices in dejm'ssed periods and abnormally high yrice^ 
during cxcc.ssive production. 

8 Unnaturally high costs during periods of operation which are eitlmr below 
and above normal. 

9 Irregular but periodic idleness of capital, plant, material and labor. 

Need of Stabilization.—The evils iiient.ioned in tlie [treetsding section 
affect the buying and consuming that react to price changes. If high 
prices arc v^ry high, dtunand is stifled because of a concerted waiting 
for lower prices. If prictis arci too low demand is unduly stimulated, ■ 
for too free buying creales a t:d.se indi(aition of need, which tends to 
increase production beyond normtil reiitiirements. Too free buying 
also is soon reflected in higher initu's, whose, inflation above a seasonal 
level deters buying, stifles demand, and con.secpiently lessens production. 

Both effetds are vicious. The one lessens production directly by 
inflating prices; the other lessens i)rodtictrion indirectly by first over-, 
estimating demand which as a c.onsequence. inflates prices. If, on the other 
hand, we produc(;d pig iron at, a more uniform monthly tonnage rate 
during dull times, we should not hav(5 an abnormally low price; the 
lemporar\ excess production would furnish pig iron in good times without 
an abnormally high price. 

The stabilization which this jn’oeess brings can be likened to the 
conservation and use of a water supply. By storing the flood water 
and releasing it at a uniform rate over a long period irrigat ion is supplied 
when and as needed. Uniform production to cope with and satisfy 
nation-wide variations in demand will come only by adopting this policy 
of gtoring in slack times and releasing in boom times. The evils of 
economic and speculative purchasing and unscientific price setting can 
be cured only by a change in policy, not by a modification of administra¬ 
tive methods. 

Speculative Profits and Unforeseen Losses.- Far too offen the faults 
in purchasing have been considered a necessary evil. Depreciation in 
invenhtry values upon a falling market was regarded as something to 
be expected, as well as gains on a rising market. Wise financial man¬ 
agement anticipated the former condition and congratulated itself on the 
latter. This situation is shown strikingly in the reported 1920 statements 
of two large manufacturing companies. One was able to charge the 
larger part of these lo-sses (amounting to $11,151,444) against reserves 
previously s(it up to meet such a contingency. After setting aside a 
considerable new reserve to meet any new losses that may arise, this com¬ 
pany was able to show adequate working capital. The other company 
not only failed to anticipate such losses (amounting, in its case, to 
$18,247,000, estimated as of December 31, 1920), but actually had reduced 
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its working capital in the face of an enoriftous expansion of fixed invest- 
menV The results were* fatal. In a newspaper advertisement in the 
‘some, ol rclerring to this latter company, a further provision is 
showy in its balance slieet of 132 , 800 , 000 , to care for depreciated material 

Oil hand ami on contmet. 

Combined with the thought that uneconomic purchasing is a neces¬ 
sary evil is the desire to increase profits by speculating in raw materials, 
buying when they are low in price and selling the product made from 
them after they have appreciated in the market. This form^of speculation 
is a fccognized practice in the purchasing of many great staple materials, 
such as cotton, wool, leather, crude rubber and sugar. Industrial failures 
are frecpiently recorded, caused by “ getting caught ” with high priced 
stocks of material. On the olher hand profits are frequently made from 
plants most inexpertly managed as producing units merely through 
“ luck in guessing the market for material.” 

The Material Adjustment Account.—It will not do to say that the losses 
due to uneconomic and spciculalive purchasing cannot be discovered and 
responsibility placed where it belongs. It is management’s business 
to discover such losses and to separate them from losses due to operating 
as well as from those due to volume. To do this with even a fair amount 
of trade co-operation, means to advance a long way toward policies which 
will stabilize industry. 

It is therefore recommended: 

1. That raw material be charged at current prices. 

2. That use be made of a “ material adjustment account ” for raw materials. 

If the first recommendation is adopted the advantage from sjjecu- 
lative buying is removed. Variations between the actual cost of materials 
and the cost charged at current prices may be adjusted by means of the 
account named in the second recommendation. 

Into the “material adjustment account” is charged the difference 
between the actual and current material costs. This practice is par¬ 
ticularly desirable for pig iron, scrap iron, coal, steel products, coke, 
rubber, lumber, cotton, wool and other materials of a staple nature. 
The account so estabhshed would exhibit the profit and loss as between 
the purchase price of material and the price wliich is charged into the 
cost. For example, suppose pig iron to be purchased at $35 a ton and 
suppose the market later to drop to $30. The cost records would be 
charged at this latter rate of $30 covering the tonnage actually used, 
and the “ material adjustment account ” would be credited with the same 
figure. A second entry, however, would credit the inventory account, 
at the actual cost of $35, for the tonnage so used, with a corresponding 
charge to the “ material adjustment account,” the difference representing 
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the loss on the material so used. The cost would then be figured on the 
basis of the normal condition which existed a* the time the material was 
used. The difference would be carried to profit and loss at the end pf tlje 
year. 

An Adjustment Account for Overhead.— The same principle* applies ’ 
to overhead. By ascertaining the normal capacity of a plant—which 
may vary from 75 to 85% of full capacity—by standardization of ovct- 
hcad, by determining fair standards of performance per hour for the 
various operations, by using current prices for labor and material, it is 
possible to fix normal or standard costs. Add a normal profit and a nor-^ 
mal selling price is secured. 

Charge the difference between actual and standard overhead into an 
adjustment account, the balance of which can be carried into profit- 
and-loss at the end of the year. It is plain that this charge will decrease 
as we approach normal, and that it will cease altogether as soon as normal 
is reached. Moreover, as we go above normal and reach full capacity the 
total charges will be offset (in whole or in part) by credits to this adjust¬ 
ment account. It is not a difficult matter to carry out this plan. The 
burden account would b(! charged with actual expenditures, and the 
work-in-process would bo charged with the standard overhead; while 
the difference between “ standard ” and “ actual ” overheads would be 
charged to “ burden profit-and-loss account.” 

The time is coming in indust ry when purchasing profits and losses and 
volume profits and losses will be carried forward from year to year, on 
the argument that business docs not arbitrarily stop at one moment in a 
year, and take on a new form in the next moment. Business is no longer 
a day-to-day affair, nor a inonth-to-nionth matter. It will get away 
frbm the year-to-year aspect also, so that a period of years, cycles, effect 
of good and bad years can be plainly visualized. 

Profits duo to volume and to purchasing made in one year should 
be shown in such a way as to constitute a fund to offset losses in another 
year. Further, by working on this basis profits will be more carefully 
studied and dividends will then be paid and buildings and equipments 
added to, from operaling profits and not from the more or less accidental 
profits due to purchasing and volume. 

The reason we pay profits taxes in one year when there are profits, 
and get no rebates in the next when there are losses, which is proving 
harmful in industry, is because there is now no way to visuahze and cal¬ 
culate profits and losses for a period of years, and this must be the next 
forward step in industrial accounting, sanctioned by our government. 

The method to pursue in handling is to set up reserves for volume 
and for purchasing and to treat them the same as most concerns trear the 
Reserve for Bad Debts. This is the recommendation of the Fabricated 
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Production Department of the U. S. Chanri[)er of Commerce and is an 
excelle^pt one. 

i. Foundation of Financial Support. —Although these recommendations 
are aimed primarily to correct purchasing evils in industry they lay the 
foundation for securing owners’ and bankers’ support for an enterprise 
by presenting the opportunity to observe the relations between (1) Pur¬ 
chasing profit and loss; (2) Volume profit and loss; and (3) Operating 
profit and lo.ss. 

Markeif Analysis. —Domiiiiition of a business by any one factor is 
,prejudicial. If the sales facfor dominates, over-optimism is apt to result 
in a faulty sales policy which tics up tremendous Sums in materials, 
finished stock, plant and erjuijiment., all beyond f.he amounts needed. 

A large proportion of trade fluctuations come from failure to develop 
concerted and intidligent maik(!t analy.sis. Often the exchange of inter¬ 
trade statistics (e.g., betwexm the automobile and rubber industries) can 
be made mutually informatiA'(! and helpful. Not alone current output 
data but information as t.o aA'ailable woihl supply of respective material 
could turn hysterical gralibiiig into intelligent anticipation of real needs. 

Wastes of Distribution.—Extravagances of distribution are an 
upstanding shame to American business. They may equal or exceed 
the more patent indu.strial wastes of production. 

Beginning as “ missionary ” work believed to be necessary in “ edu¬ 
cating the public ” to some ikjw product or new use, extravagant methods 
and practices grow beyond the bounds of common sense and become 
an active danger to any trade which facilitates or even countenances their 
continuance. “ Demonstration ” and “ guaranty ” are twin sources 
of distributive effort that often over-run into rank extravagance. Besides 
the highly competitive spirit that often encourages extravagant adver¬ 
tising camjiaign.s, the unequitable allowance to favored or insistent 
customers raises the cost of distribution—and sooner or later must find 
its way into the selling price;—whereby all purchasers are forced to pay 
for the concessions of the few who actually profit by them. 

Service Expenses.—Another class of distribution expense concerns 
so-called “ service ” during a stated period after purchase. Under this 
guise, ficc-hand(!d supeivisors may ti'avcl about, “adjusting” and 
“ entertaining ” in a way to foster their i)orsonal popularity rather than 
that of their firms. Akin to this is the too common extravagance of 
trade shows and conventions where good fellowship and mutual inspira¬ 
tion sometimes degenerate! into cxcess(!s that reflect upon the trade as 
a whole. 

Service-expense frc(|uently takes the form of “allowances” to 
retain the customer’s goodwill, when in point of fact the sales department 
thus f^nds a way to charge off considerable sums to “ faulty products ” 
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and thus make a concession,*which as a matter of truth is no more than 
a gift to the customer. A continuance of exfravagant allowance ijolicies 
results in more or less open antagonism between salesroom and faitory. 
In extreme cases, “ sales mistakes ” masquerade as “ concessions ” to 
customers’ goodwill. Lest this statement be allowed to pass without 
full understanding, it may be said that in a certain important industry 
about 10% of the output is “ adjusted ” by the sales department, although 
a representative factory declares that only one of its products in every 
thousand is considered a “ second ” by the plant inspectors. * 

Sales Expense.—Sales expense has too long been considered a'neccs-, 
sary evil, supposed to be uncontrollable and therefore neglected. Here 
again the responsibility of inanageinenl cannot be escaped. It is possible 
to segregate and analyze sales expense in the same way and degree as all 
other exjwnses. It is possible to make sure that every proper item of 
sales expense is charged to tlu; sales department. It is also possible to 
establish checks which will pr(!V(!nt. extravagances. 

The necessity for an adequate sal(!s policy Ui overcome existing evils 
leads to these recommendations; 

1. Cliargc ovi'ry ilcin of .sales exi)en(lrture. to tlie Sales Deparlment. 

2. Arrange for a review of sales programs liy the Finance Department to check 
extravagances 

3. Place responsibility tor customers' ailjuslments in some division other than 
the Sales Deiiartment, and give the Mamitacturmg Department a voice in 
preventing “below specification" |iurcliases. 


C. E. Knokppel. 
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INl'llODUCTORY NOTE 

The topical reports in this section arc markedly different from the 
engineering reports which go before. The (k)inmitte(!’s plan for the 
iifvestigation of waste provided not only for a series of intensive field 
studies made at first-hand by engineers, but also for general summaricf 
of available information on special topics compiled by statisticians, econ¬ 
omists and others. Original research was out of the question. A digest 
of matter easily available was all that the Committee asked or expected, 
and the writers of the reports which follow would be the first to point 
out that their contributions are neither exhaustive nor new. The Com¬ 
mittee believes they are valuable because they are an attempt to bring 
up to date in small compass certain broad aspects of waste in industry 
and its elimination. 

The author of each report is solely responsible for its accuracy and 
fairness. 



CHAPTER XI 


UNEMPLOYMENT 
By John Koken and Others 
INTRODUCTORY 

Lack of Systematized Elemental Information.—An exact measure¬ 
ment of unemployment and the causes underlying it are lacking for the 
country as a whole and even for individual industries. Nor has there 
been a thorough-going test of the mesins whereby employment generally 
can be stabilized and industries put on a basis that will secure an even 
flow of productive activity. Seasonal, mechanical and other factor^ 
that necessarily make for unemployment are easily demonstrated, but 
little attempt has been made to record their influence as revealed by an 
intensive inquiry conducted along broad lines; our knowledge is in 
consequence fragmentary and cannot point to remedial practices that 
have 8too(I every test. 

Need for Continuous Information.—For the United States as a 
whole there has been no single agency charged with the collection of 
unemployment statistics and other data for their proper interpretation. 
From time to time, the Bureau of Labor Statistics compiles unemployment 
figures for a number of establishments in some of the leading industries; 
and in a very few states public offices systematically gather information 
about the employment situation. For particular industries data on the 
subject arc secured by employers’ associations. Trade unions also con¬ 
cern themselves with unemployment statistics of most crafts; indeed, in 
some slates the trade union statistics are regularly published by the 
official labor bureaus. Employment facts arc also gathered by private 
oiganizations, which supply such data to their clients on a commercial 
basis. 

In short, the fundamental knowledge required to present a survey of 
the unemployment situation at any period must be pieced together from 
the gleanings of many agencies, which are not subject to any central 
control. 

Employment figures comparable, for instance, to those collected in 
England by the Board of Trade are not compiled in the United States. 
The recently inaugurated plans of the United States Employment 
Service aim to remedy this lack through regular bulletins, which will 
contain: 
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1A graphic line showing the national trend of*employmenf 

2. A table showing the percentage of increase or decrease from the preceding 
period in the fourteen industrial groups set up by the United States Bureau 
of the Census 

3, A table showing a geographical analysis of the first table, indicating the 
areas of increase or decrease in employment 
4 Comment on the employment situation in 231 leading industrial centers. 

5. Data regarding registrations, reipiirements and placements of labor by 
federal, state and muidcipal bureaus. 

,, 0. Immigration and emigration data 

Need for Regularizing Employment.—II would bo a long step forward 
;o get continuous information about unemployment conditions throughout 
)ur vast territory. The next and more imiiortanf. step would be to devise 
noans for regularizing employment in the principal industries—a task 
,0 be undertaken by those, who conduct them. 

This report on unemployment and on attempts to alleviate it is divided 
js follows; 

/ Employmciit 

A Tcm])oniry Shutdowns aiul Layoffs 
1^ Seasonal I’hn])loyment 

1 Seasonal Industries Employing Skilled \\ork(‘i*s 
(a) The Building and Allied Trades 

(h) (V)al Mining 

(c) The Clothing Industry 

2 Seasonal Trades Employing Unskilletl Labor 
(o) Agrieiilture 

(h) C'anmng and Preserving 
(e) The Lumber Industry 

(d) Dock Labor 

(e) Employment of Casual Labor in Winter 

II. Cliinaetoric Unemployment 

III. Residual Unemployment 

IV. Employment Exchanges 
A In United States 

1 Public 

(a) Federal 
(h) State 
(r) Munieipal 

2 Semi-public 
3. Private 

(a) Commercial Employment Agencies 

(b) Employes’ Associations’ Employment Bureaus 
(r) Trade Union Employment Bureaus 

B. In Foreign Countries 

1. Great Britain 

2. Canada 

3. Italy 

4. Other Foreign Countries 

V. Public Works 
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VI. Unemployment Insurance 

YU. Spreading out the Job 

VIII. Immigration and Unemployment 

I. INTERMITTENT EMPLOYMENT 

A. Temporary Shutdowns and Layoffs .—An element frequently over- 
ooked in the unemployment situation is what opportunity do workers 
nominally employed have to work a full week and to draw a full week’s 
nay. For instance, a report, of the Connecticut Commission ^»n the , 
Condition of Wage-earning Women and Minors in 1913 showed that for 
)42 females in the cotton industry, the weekly earnings were 13.9 % 
less than full-time earnings; in the silk industry, 1,175 females re- 
jeived 18.2% less than full-time earnings; in brass factories, 602 females 
■eceived 14.1% lc.ss; and in the metal trades, 2,541 females received 
less than 13.9% full-time earnings. The fre(]uent layoffs for half-days 
rnd days in the bituminous coal industry are another case in point.^ 

During 1919 in the paper box industry,^ 4,311 employees in 77 
establishments averaged 90'/o of full time; in the women’s clothing 
industry, 6,772 women workers employed in 157 establishments averaged 
11%; in the confectionery industry, 12,152 workers in 101 establishments 
iveragcd 87%; and in the overall industry, 6,.546 workers in 129 estab- 
ashments avesraged 87% of full time. In the brick, ^ chemical and glass 
industries the percentage of full time worked was 85,84 and 87 respectively. , 
When this record is examined in detail, it appears that some classes of 
workers arc more frequently pul on short time than others. White goods 
Snishers averaged 79% of full time, though the average for the women’s 
dothing industry as a whole was 91%. Laborers in the brick industry 
worked 77% of full time, while the average for the industry as a whole 
was 85%. Any number of similar examples might be cited. 

Causes of Temporary Shutdowns and Layoffs.—Among the leading 
jxternal factors resulting in temporary shutdowns and layoffs are trans¬ 
portation difficulties. The consequences of car shortage are well known 
in reference to the bituminous coal industry. In other industries delayed 
deliveries have the same disorganizing effect, frccjuently resulting in 
partial or total plant shutdowns for lack of fuel or raw materials. 

Restriction of production by the manufacturer in order to secure 
price control is another cause of temporary unemployment. The present 
attempt of the Japanese silk industry artificially to maintain prices is an 
instance in point. 

> Tonnage Output per Pick Miner per Day in Bituminous Coal Fields Etheibcrt 
Stewart. Monthly Labor Review, February, 1921. 

® Monthly Lalmr Review, April, 1920. 

’ Monthly Labor Review, May, 1920. 



WASTE IN INDUSTRY 

Evm when it is the purpose of the nmimgemcnt to insure reguhrh 
*of employment there are njany failures in tJie performance. The failw 
of the sales department to secure ordera may disturb the continuity o 
factory operation. In the aggregate a large amount of time is Josi 
through layoffs of men in a single department or sections of a department 
through inefficient nianageiuent manifested by ])oor stock methods, 
inefficient routing, neglect of c<iuipmcnt and the like. The failure to 
have necessary parts in stock, the irregular How of material, machine 
bn^al^l'jwns and similar accidents, which an efficient organization should 
elirainalf', result in a continual nibbling at the employees’ time. Shut¬ 
downs for the annual inv(;ntorv are another survivid of the ])ast, which 
nman a total in all industi ies of many lost days in the year. 

Methods of scientific management have gri^atly reduced the layoffs 
rcsidting from lack of organization. The chief service of scientific manage¬ 
ment in eliminating layoffs and shutdowns is the removal of the unexpected 
througli the standardization of all elements in t.he manufacturing process. 

B. Seanonal Employment .—Seasonal industries may be divided for 
convenience into t.wo general classes: 

1. Those employing a large number of skilled and semi-skilled workers 
who depend upon the industry for livelihood during the year. Such 
industries are the building trades, coal mining, the clothing trade, tic. 

2. Those employing casual unskilled laborers who travel from place 
to place as the demand apirears, such as farming, lumbering, canning, etc. 

Workers engaged in the industries in class 1 either must be paid a 
wage substantially above that prevailing in other industries or must 
suffer great privation during the periods of unemployment now inherent 
to the industry. 


1. SEASONAL INDUSTRIES EMPLOYING SKILLED WORKERS 

(a) The Building and Allied Trades .—The building trades form the 
most important of the industries included in class 1. According to the 
latest available census figures,' there were 1,779,964 skilled workers and 
934,909 unskilled workei-s depending on these trades for a livelihood. 
The total is 3.8% of the classified population in 1910. Due to war activi¬ 
ties this proportion of building workers has possibly increased. 

Although somewhat in conflict with recent tendencies toward speciali¬ 
zation in construction work, some measures taken to regularize employ¬ 
ment in building have met with success according to the testimony of a 
number of contractors. Briefly stated they are: 

1. To bid for varied types of construction. 

' li. S Census. 1910 
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2. To shave down bids for contracts to carry their organizatioif through 

dull periods. • • 

3. To accept the policy of taking small and perhaps unremunerative 

contracts so that the working force not engaged in the large 
undertakings may be utilized. 

Brick and Tile Products.—The manufacture of brick and tile products 
is more seasonal in character than building as it depends on construction 
work tor its market and is more or less affected by weather conditions. 

According to the U. S. Census of Manufactures, 1914, there were* 
100,182 workers employed in this industry. It is estimated that not more 
than .50,000 of them are employed in the mid-winter months. 

(6) Coal Mining .—Next to the building and allied trades, coal mining 
is the most important industry in the first class of seasonal industries. 
There are over 750,000 men employed in coal mining who arc idle during 
a substantial portion of the year. . 

The nuniber of employees and the average number of days worked 
for a 0-year period are reported as follows by the U. S. Geological Survey 


Year 

1 

1 

1 Anturacite 

1 

Bituminous 

Men Enipkyycd I 

1 

Da.ys Worked 

Men Employed 

Days Worked 

191.3 

17.1,74,5 

2,57 

.571,882 

232 

1914 

179,679 

24.5 


195 

191.') 

176,.552 

2,30 


203 

1916 

1.59,869 

25.3 

,561,102 

230 

1917 

1.54,174 

285 

603,143 

243 

1918 

147,121 

293 

605,000 

252 


During this 6 year period anthracite miners worked on an average 
of 260.5 days out of a possible 308, thus losing an average of 15.5% of 
working days. Bituminous miners worked on an average of 226 days 
and thus lost 26.7% of possible working days. 

Bituminous Coal Mining.—The principal causes of irregularity of 
employment in bituminous coal mining are the seasonal character of 
the market and the inadequacy and irregularity of car supply. Another 
effect of the seasonal character of the industry is that it breeds unrest 
among the workers who are constrained to much idleness. 

The report of the United States Bituminous Coal Commission says, 
1920: 

* United Slates Geological Survey. Preliminary Ueport on the Mineral Resources 
of the United States in 1918, 1919. 
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“ The Coal industry is a part-time industry. The numiMjr of idle days, out of a 
possible 308 working days, being 63 in 1918 and US in 1919. On the average for 
the past 30 years, the number of possible working days, when the mines were not 
in operatidn, was 93.” 

It was estimated that America requires less than .500,000,000 tons 
of bituminous coal a year, while the capacity of the mines in operation 
is over 700,000,000 tons. In regard to foreign consumption the Com¬ 
mission said; 

" It is not to be expected that exports of coal will increase siilficiently to absorb 
a perceptible proportion of the gap between the dianand for coal and the capacity 
of mines, as onr shipping-terminal facilities are such that not more than 2.5,000,000 
tons of co<al a year can at present be exported.” 

Means propo.sed for standardizing co.al production include a plan 
advocated by the miners for an adjustment of work hours and an appeal 
td industrial consumers and to the railroads to co-operate in bringing 
about an even demand for coal. 

The union miners proposed as a solution a tl-hour work day of .5 
days per week, with penal rates for overtime. They claim that the 
30-hour week would be sufficient to produce all bituminous coal needed 
for the country and that it would tend to distribute production more 
evenly through the year. 

Any plan to regularize the d(!mand for coal chiefly involves increased 
facilities for storage, not only at th(> mines buir at, railroad terminals and 
industrial plants. 

Anthracite Coal Mining.—While the causes of irregularity of employ¬ 
ment in anthracite coal mining are not precisely the same as in bit.uminous 
coal mining, the degree of irregularity is at least as great. According to 
the report made to the United States Anthracite (loal Commission by 
W. Jett Lauck, on behalf of the United Mine Workers of America, the 
anthracite mine workers have suffered more from irregularity of employ¬ 
ment than have 1,hc bituminous mine workers. The report says: 

“ During the period since 1881 the anthracite workers have had an opportunity 
to work on an average only 212 days out of each year. This incaas 92 days of 
^ idleness, 30 per cent of the working year during which they have no opix)rtunity 
to earn a living wage.” 

The fundamental cause of irregular emi)loyment in anthracite min¬ 
ing has been “ no market,” according to the report (luoted above. 

“ In other words the equipment and labor force h.ave been more than adequate 
to produce the supply which the market has been ready to absorb. ... In order 
to estimate the probable number of days which will be averaged in future years, it 
will be necessary to form a judgment as to the probable future of the market in 
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•eltition to possible production. From this and from data for the last decade it 
vould appear that the market for anthracite in the future will remain in a state of 
'quilibrium at about the level tor the years 1910 and 1916, inclusive. 

“ This will mean that the maximum avcraRe days per year to be expected will 
oe about 242, leaving the worker to face unemployment for 20 per cent of the 
vorking year.” 

The problem of car shortage, so important in the bituminous industry, 
las played a small part in the anthracite industry. Regularization, 
hcrefore, depends chiefly on the even plactmient of orders through the 
,’ear. 

(c) The Clothing Industry .—The clothing industry has been and still 
s to a considerable extent a seasonal indu.stry. 

The manufacture of men’s clothing employed 173,747 workers 
iccordiug to the U. S. Cens\is of Manufacturers, 1914. The manu- 
acturc of wonum’s clot hing employed 168,907 at the time this census was 
,aken. 'rhcT'c are ordinarily two busy seasons and two dull seasons ifl 
he clol.hing trade. The l)usy seasons extend from about the middle 
>f .lune to the first of September, and from the first of December to the 
atti'r part of February. 

’Phe causes of these fluctuations in employment, conditions of the 
.•lothing industry are found in the seasonal demands by the retail trade, 
['onstant variations in style lead to caution in buying until the market is 
|•easonaoly a.ssured to the retail imu'chants. 

An att-empt towards abolishing the .seasonal cliar.acter of the clothing 
industry in Cleveliind is summ.arizcd by W. J. Mack ’ as follows; 

“ The distinctive feature of the situation in Cleveland is the system now being 
installed in the hope of eliminating so far as possible this seasonal difficulty— 
avoiding oi. the one hand the evils of under-productivity on the part of the workers, 
and on the i ther han<i the lack of continuity of employment during the slack 
periods. It provides that the union and the association shall jointly engage and 
f)ay industrial engineers who, under the .supervision of the Impartial Chairman, 
shall establish for o.ach of the factories fair and accurate standards of average pro- 
iluction for a minimum weekly wage, each worker to receive additional pay for 
every unit he or she produces in excess of the minim\mi standard. It has Iteen 
further understood that the employers will guarantee each jiermancnt worker at 
least forty weeks’ employment and one week's vacation with pay.” 

The chief efforts to regularize employment conditioas in the clotliing 
trade may be outlined as follows; 

1. The eliminatiun of the sub-contract system, and l.he abolition of the “ sweat 
shoi).” 

2. Co-operation among manufaeturers in setting standards. 

* Mack, W. J., Industrial I’cacc in Cleveland, 'the Nation, February 16, 1921. 
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The manufaeturc of plain, nonservative moiHelN during the dull seasona. 

4. The scientific analysis of trade conditions for the anticipation of market 

ilenmnds. * 

5. Strict adherence to contracts made by manufacturers with buyers. 

The above methods, if effected, would pennit the manufacturer to 
make up a proportion of his products before the actual orders have 
been placed. 

Millinery and Hat Manufacture.—The average length of yearly employ¬ 
ment in the velvet and felt hat estabUshments ranges from 8 to 10 months. 
The rflsh period comes during the summer in preparation for the autumn 
trade. The dull season occurs after November. In women’s millinery the 
.seasons in flower and feather factorhs are different, the flower factory 
season occurring in January to April or May, the feather factory season 
extending from August to December. The straw hat factories have a 
busy season of approximately six months, extending through the late fall, 
winter and early spring. 

Efforts to maintain steady production in the hat industry have been 
made chiefly from the point of view of factory overhead rather than for 
the purpose of continuously employing the working force. Many felt 
hat factories manufacture straw hats in otherwise dull seasons. This, 
however, necessitates a partial reorganization of the work force each year. 

Seasonal Nature of all Industries.—Although the several industries 
vary greatly in the degree to which they arc affected by seasons it might 
be said that practically all industries are seasonal; there are few trades 
which do not pass through dull periods at regular intervals. The 
shoe trade, the textile industries, the steel industry, slaughtering and 
meat packing, etc., all have regular intervals of slack time as well as 
those resulting from major industrial depressions. 

2. SEASONAL TRADES EMPLOYING UNSKILLED LABOR 

(a) Agriculture .—The farming of the country is carried on by local 
labor supplemented cliiefly by the casual unskilled labor. It is with the 
latter class that the present survey chiefly has to deal. An indication of 
the demand for farm labor for the first half of the year is afforded by a 
report made by the U. S. Employment Service, 1918.' 

Number of farm laborers called for during: 


January. 98 

February. 1,296 

March. 8,784 

April. 18,458 

May. 23,081 

June. 69,.577 

July 1st to 1.3th inclusive. 28,089 


' U. S. Empoyment Service, Annual Report of the Director General. Fiscal year 
ended June 30, 1918. 
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These figures reflect tile demand for the country as a whole. The 
seasonal demand varies with the section of, the country. In the New 
England states, for instance, it is greatest in April for the first half of the 
year considered, while in the winter wheat belt the peak of thfi demand 
comes in June. 

The greatest single agricultural requirement for casual labor in this 
country is found in the harvesting of the winter wheat crop. In 1920 
the U. S. Employment Service' directed .'5:1,072 harvest hands in the 
wheat laslt. ’ , 

“ During a normal sciason, harvest should start in north central 
Oklahoma about Jime .I to S, reaching the southern Kansas counties 
alxnit June l.'i to 18; I In; contrtil Kansas counties about 10 days later, 
and t.he north central and northwest(irn territory about July 1 to 5. Under 
these conditions, it bccoiiKS possilJe to utilize the services of many men, 
who start in Oklahoma in the .southern or central Kansas counties, and 
those who commence in southern Kansas finish in time to assist in tlft 
harvest in the north central and northwestern districts.” 

The problem of efficient use of casual labor to supplement local 
agricultui al labor is largely one of distribution through adequate machinery 
for transportation and placement at points where labor is temporarily 
rcipiired. In the nature of things agricultural labor cannot be regular¬ 
ized, but it is possible to provide for a better distribution of casual 
workers and the tcnii)orarily unemployed industiials. 

(6) Canning and Piencrvuig.—The canning of food products is neces¬ 
sarily seasonal because it must be accomplished when fruits and vege¬ 
tables ripen. 

The fish canning industry located on the Atlantic and Pacific sea¬ 
boards, is intermittent to a less degree than fruit and vegetable canning. 
Different kinds of fish arc handled at different periods of the year, this 
permitting a long s(iason. The season at best extends over ten months 
of the year. Midwinter is the time of maximum employment, a period 
of idleness occurring in the spring months. The canning season is con¬ 
siderably shorter than the curing and packing seasons. Much of the 
extra labor taken on in rush seasons is local, and where possible women 
are employed. 

Fruit and berry canning is largely done in eastern and far western 
states; vegetable canning in the central portions of the country. Cali¬ 
fornia is the most unportant state in which fruit and berry canning is 
undertaken. Over 55% of the total product is canned within a maxi¬ 
mum of eight weeks. Similar conditions exist in the fruit and berry 
canning industry in the eastern states. 

' U. S. Employment Service, Annual Report of the Director General. Fiscal year 
ended June 30, 1920. 



WASTE IN INDUSTRY 


li72 


Fluctuations in employment in the canning and preserving industry 
for the country as a whole have been comi)iled by the U. S. Census of 
Manufactures, 1914. The number employed varied from 27,917 on Janu¬ 
ary 15 to 185,724 on September 15. In the middle weslern and western 
states the greatest number are employed in canning in July, August, and 
September, but in. the east ern stales during August, Sei)tember and 
October. A large percentage of the workers einjeloyed arc women. 

Efficient adjustment, in the canning of the vaiious products as the 
season advances has been found elTecl.ive particularly in California in 
lengthening the season of employment,. The increased use of cold storage 
also effects a steadier employment condition in the canning industry. 

(f) The Lumber Indtmirii .—The total number of men employed in the 
United States in 1919 as lumbermen, raftsmen and woodchoppers was 
reported to be 1(11,191, by the U. S. (tensus. No recent figures have 
been compiled from autlioritative .sources coveiing l,b(“ whole country. 
The number of lumbermen, however, has probably increased to a con¬ 
siderable e.xtent. 

The greater part of the lumber cut. is made in the winter mouths. 
Many woodsmen are found in the wheat licit in summer. Many others 
might be utilized in other agricultural work. In winter l.hese men could 
again be recruited for t he woods. 

id) Dock Labor .—The work of stevedores is neces.sarily intermittent,, 
depending on the amount of shipping in harboi' at, any givmi time. To 
meet the emergencie.s of rush seasons a large sur|)lus of labor is essential. 

Measures looking towards l egidaiizal ion of this work might be under¬ 
taken similar to those carried out by the U. S. Employment, Service to 
meet wartime requirements. 

“ It was agreed that there should be formed an elastic labor pool, 
and that the United States Employment Service should organize and 
direct the activities of the new division, and that henceforth men would 
shift not only from one dock to another nearby, but also from one side of 
Manhattan to the other, from Hoboken to South Brooklyn, should it be 
found neces,sary, and, as one of the representatives of the longshore¬ 
men said, from one port to another, making the Atlantic coast one 
dock. 

“ There were established in New York seven branches of the Stevedores 
and Marine Workers’ Division, with the clearing house for the labor pool 
located in the Bowling Green Building, New York City. Other branches 
were established at Philadelphia, Baltimore, Norfolk, Newport News, 
Charleston, S. C., Mobile, New Orleans, Galveston, Boston, Portland, 
Buffalo, Seattle, and Duluth. 

“ That the service was a success can be measured by the statements 
frequently made that the port of New York increased its efficiency at 
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least 30%, by the elastic labor pool for longshoremen and marine jvorkers 
developed by the Kmployment Service.” 

(c) Employment of Casual Labor in Wint^. —The fact that the basic 
industries of the country, including agricultural and railroad construction 
vpork, are absolutely dependent upon migratory workers, points to the 
necessity of solving the winter unemployment problem of casual labor. 

As emphasized by Pigou ^ the winter months offer fewest employ¬ 
ment opportunities for casual labor. Outside of logging, ice cutting and 
5now shovelling there is small requirement for this type of supplementary 
labor. These workers tend to concentrate in the large cities, depending • 
an odd jobs, on charity, and sometimes on crime for a livelihood. 

The leport of the Commission on Industrial Ibdations outlined ^ 
the problem of migratory labor and recommended a national distribution 
agency. 

" Tlio movement of these migratory workers at the pres(!iit time, is practically 
utiorganiz(!d and unregrdated. Workmen in large numbers go long distances ifl 
the hope of finding employment on the basis of a mere rumor, and fre'iuently find 
that tliere is either no work or work for only a few. At the same time, the demand 
for labor in a giveii locality or industry remains unfilled because the workers have 
failed to hear of the opportunity. . . . 

“ The aitempts to regulate the movements of migratory workers by local organ¬ 
izations have, without exception, proved failures. This must necessarily be true 
no matter how well planned or well managed such local organizations may be. 

' The problem cannot be handled except on a national scale and by methods 
and m.achine-y which arc proportioned to the enormous size and complexity of the 
problem.” 


11. CLIMACTERIC UNEMPLOYMENT 

The two main causes of climacteric unemployment arc: (1) inter¬ 
national dislocations resulting from a great war; (2) the alternation of 
business expansion and business depression inherent in the complicated 
modern industrial structure. Remedies suggested for this are numerous 
and diverse. 

The underlying causes of cyclical dcprc,s.sions have been attributed 
to numerous factors, ranging from crop failures to sun spots. The 
generally accepted theory seems to be that depressions result from too 
rapid trade and industrial expansions. That they should be ascribed to 
over-production of commodities at any given time has been repudiated 
by economists. 

The major industrial disturbances occurring in this country in the 
last hundred years took place in 1837, 1873, 1893, 1907-1908, 1914-191.5 

* Pigou, A. C. Unemployment. New York, 1914. 

2 United States Commission on Industrial Holations, Final Report, 1915. 
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and lOy). Uncniploymwjt figures for the country as a whole are not 
available for the ciuiier periods of depression. According to estimates 
of Ilornoll Hart ^ there were 3,500,000 unemployed, averaged by months, 
in 1908. • The greatest number unemployed in this year was 4,200,000 
in April. 

In both 1914 and 1915 there was an average of about 4,.500,000 idle. 
Tlfe high point was reached in January, 1915, with 6,.500,()00 idle. 

Estimate* made by the U. S. Employment Service and by the Ameri¬ 
can Federation of Labor place the number of unemployed in January and 
Februaiy, 1921, at from 4,000,000 to 5,000,(KX). 

The total amount of unemployment cannot be attribuled solely to 
the rcspcidivc periods of de[)ression. The months which show highest 
unemployment figures are those of winter or early spring when many 
of the seasonal industricis are at a low ebb. In a severe jxiriod of depres- 
don, however, it may be expected that the normal average amount of 
unemployment in any month will be about doubled. 

While it is not within the province of this report to discuss the funda¬ 
mental causes of industrial deprc.ssions, some suggestions for overcoming, 
rt least in part, periods of economic stagnation are repeated here. Ordway 
Tead and H. C. Met calf ^ exj)ress themselves as follows: 

“ One of the couspicuoa.s things that hajjpens is (hat each individual com¬ 
peting ))lant loses sight of the total real demand, or imagines that it can capture a 
larger proportion of the demand tlian it ever did Ixifore. Tlie total demand, even 
if known, is not related to the producing capacity of an entire indastry.” 

.\ regularization of this point could best be brought about, according 
Lo Tead and Metcalf, by the estabhshnient of national industrial councils 
similar to the EngUsh councils established by the Ministry of Recon¬ 
struction. Experiments with such councils have been made in the 
United States, notably in the printing and electrical trades, and these 
rttempts might be used,as the basis.for further undertakings. 

Another suggestion which bears upon the reduction of the cyclical 
lepression involves a publicity campaign for the education of investors. 
The too rapid expansion of any industry can be prevented by a careful 
■estriction of capitalization. 

At present the country is not prepared to apply more than palliatives 
,0 climacteric unemployment, while the only permanent remedy lies in 
jliminating the underlying economic causes. 

’ Hart, Hornell, Fluctuations in Uncin[)l()ym(mt in Citie.s of the United States, 
1902 to 1917. Cincinnati, 1918. 

'Tead, Ordway, and Henry C. Metcalf, Personnel Administration, Its Principles 
ind Practice. New York 1920. 
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III. RESIDUAL UNEMPLOYMENT 

« 

Hornell Hart ^ has estimated that between 1902 and 1917 there was 
never a period when less than a million wage-earners were out of work. 
The average proportion unemployed fluctuated from 16% of the total 
supply of possible workers in 1915 to 4.7% in 1917, but even then, at the 
climax of the wartime industrial activity, over a million wage-earners 
were out of work. It was stated ^ at the National Emplo 3 Tnent Service 
Hearings in 1919 that unemployment reached its lowest point for the 
last 20 years in 1917 and 1918. The reports of the New York State Depart¬ 
ment of Labor show, howcv(ir, that in the year 1918, employers called for 
779,972 workers; that 443,782 applied for employment, and that 183,640 
were actually placed. This leaves a surjdus of 160,142 applicants who 
could not hnd work from the employmcTit olTices, in spite of the fact that 
employers rc<iucsted a])pro.\imat.ely .500,000 more men and women from « 
the offices than they obtained. 

This permanent labor reseive is largely drawn from certain definite 
groups, cliief among which is that of the casual workers. Among these 
the unskilled laborers predominate, although there is a certain propor¬ 
tion of skilled men who through fluctuation of employment, or changes 
in manufacturing methods, or through their own defects of character, 
have been led into irregular habits of work. Other groups who con¬ 
tribute to the residue of labor are the mentally and the physically deficient. 

Experiemte has repeatedly shown that common laborers are the first 
to be laid off in dull times and the last to be taken on when business 
improves. The situation revealed by a survey ^ in twelve Rocky Moun¬ 
tain and Pacific Coast cities in June and July, 1914, is typical. It 
showed that of 5,830 persons out. of work the largest pro])ort.ion, 16.8% 
were laborers. 

According to the Industrial ReJatious Commission:'' 

“ The permanently unemployed arc really pcoiJe who have dropped out of the 
ranks of industry, broken down by the unsteadiness of employment or other causes. 
Some are mentally defective or physically incapable or both. Others are ‘ downs 
and outs ’ who have lost the habit of working. Still others live by their wits, by 
begging, or by crime. During the most prosperous times, when labor is in great 
demand, these same people do not work.” 

‘ Hart, Hornell, Fluctuations in Unemployment in Cities of the United States, 
1902 to 1917. Cincinnati, 1919. 

’ United States National Employment Service, Hearings—Washington, 1919. 

* U. S. Bureau of Labor Statistics. Bulletin No. 195. Unemployment in the 
United States, Washington, 1910. 

‘ U. S. Commission on Industrial Itelations. Final Report, Wa.shington, 1910. 
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A Ijirge number of workers will refuse employment except at their 
own trade. The fact that there arc vacant positions does not help the 
man who has not the qualifications to fill any one of them. Mechanical 
inventions and improved mcUhods of management, howevcir much they 
may contribute to the final progress of our civilization, have the immediate 
effect of adding very considerably to the residue of unemployed. The 
resulting difficulties in securing and holding employnnent, the declassed 
feehng which the skilled man experiences when he can no longer obtain 
a position worthy of his training, and the irregular life and uncertainty of 
earnings tend to destroy the inclination for steady work. It is among 
the unskilled tliat unemployment is always most acute, and all additions 
to this class make the problem more serious. A witness before the New 
York Commission on Unemployment in 1911 tesfified ’ : 

“ 1 have very many cases whicli 1 could cite of men, intelligent, capable fellows, 
who have Ijecome virtu.ally tramps because of tboir continued searcb for work, 
and trying to roadai)!. or readjust themselves to changed conditions.” 

A still larger luoportion of fhc casual laborers who form the residue 
of unemphiyablcs have never received training for a definite job. This 
group is continually rc-enforced by incoming immigrants, a large propor¬ 
tion of whom are qualified to work only as common lal)orcrs. For instance, 
only 14.5'/o of in\migrants entering this country between 1910-1914 
and only 10.3% entering in 1920 were classified ^ as skilled workers. 

To reduce unemployment among casual workers restriction of immi¬ 
gration is the remedy usually proposed by the t rade unions. The present 
Commissioner of Immigration, and otluas, advocate distribution of immi¬ 
grants to work on the land, placing them in small farm communities. 

The excessive turnover^ among juvenile workers also indicates the 
difficulties of the untrained. Many children enter blind alley occupations 
and find themselves at 18 or 20 years of age unqualified for any position. 

Among the physically incapacitated are the victims of industrial 
accidents and soldiers disabled in the war. While these handicapped 
workers were formerly relegated to the human scrap of industry, at present 
comprehensive efforts for their vocational rehabihtation are being made 
through co-operation of federal and state agencies. The sum of $750,000 
was appropriated for this purpose by Congress for 1920 and $1,000,000 
for each of the three succeeding years. The minimum allotment to a 
state is $5,000 and each dollar of federal funds must be matched by the 

‘ New York Commission oil Employers' Liability and Unemployment. Report, 
April, 1911. 

* U. S. Commissioner General of Immigration. Annual Report, 1920. Washing¬ 
ton, 1920. 

•United States. Children’s Bureau. No. 74. Industrial Instability of Child 
Workers. Washington, 1920. 
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state. Several states had already undertaken reeducation of handicapped 
workers previous to the passage of the Industrial Rehabilitation Act.i 

Increasing attention is being turned toward mental deficiencies as an 
element in the employment situation. One labor manager has estimated 
that 90% of turnover is due to mental causes. Investigation ^ of the record 
of a young man suffering from paranoid dementia praicox showed that 
he had held 123 positions with 103 firms in 33 different occupations during 
a lO-year pe.riod. Important as is their relation to labor turnover, the 
usual place of mentally .•ibnormal workers is among the permanently 
unemployed. ’ 

IV. EMPLOYMENT EXCHANGES—fA) IN THE UNITED STATES 

Employment, exchanges in t he I’nit.ed States may be grouped as fol¬ 
lows: (1) ))ublic; (2) semi-public; and (3) private. The first group— 
public emiiloyment exchanges in the United Stales—has, for purposes; 
of discussion hi this report., been subdivided into (o) Federal, (6) State, 
and (c) Municijial. 

1. Public.—(a) Federal- Up t.o the end of 1917 t.here were no employ¬ 
ment offices in the United St,ates organized on a national scale. Some 
were administered by the Immigration Uepartment, others were under 
state control, and there were m.any private agencies. The unemployment 
accompanying the disorganization of business after the outbreak of the war 
in Europe led to the creation of many special committees, which together 
with established philanthropic agencies, endeavored to stabilize the labor 
market. When industry began to fill war orders and especially after the 
entry of the United States into the war and the conscription for the army, 
the countr}’ experienced a labor scarcity instead of a labor surplus. This 
labor scarcity, however, was more apparent than real, as it resulted chiefly 
from the umegulated methods of I’ccruiling labor on the part of both 
government and employers. 

To meet this emergency, the U. S. Einiiloynu'iit Service was organized 
within the Department of Labor, and all employment work was trans¬ 
ferred to it from the Bureau of Immigration. 

In addition to the paid personnel of the Service, there were gradually 
developed volunteer state advisory boards and community labor boards 
on which the federal government, employers, workers and women were 
represented. These volunteer boards were effective in determining 
policies and especially in winning employers to regard the Service more 
favorably. 

* Passed June 20,1920. Public Document No. 236—OOtli Congress. 

* Powers, Margaret J. The Industrial Cost of the Psychopathie Employee. 
Mental Hygiene, Oct. 1920. 
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Subsequent to October 1, 1919, the employment offices were under 
state operation, with federal co-operation, A general view of its activi¬ 
ties through the thrce-yeiir period frojii 1917 to 1920 is offered by the 
following,figurcii. ‘ 


Activitiks op tub U. S. Employment Sebvicb, 1917-1920 


—i- 

Fiscal Year 



Number 

referred 

Number 

Ending 
June Jb 

Help Wanted 

Registrations 

reported 

placed 

1918 

2,993,798 

2,381,392 

2,112,139 

1,890,.593 

1919 

10,701,447 

6,166,447 

5,646,!?.53 

4,267,350 

1920 

2,589,145 

3,165,5.59 

2,458,809 

2,020,252 


, After the war financial support was practically withdrawn, and the 
funds approiniated last year were $400,000 instead of the $4,600,000 
requested of Congress. At pres<!nt only a skeleton service is maintained. 
Several bills arc pending which propose the reorganization of the Employ¬ 
ment Service. 

“ A ‘Junior Division’ to select ‘ the right kind of employment for boys 
and girls ent.cring occupational life and to offer employers the best possible 
facilities for the selection of their junior employees’ ” is maintained by 
the U. S. Employment Service. It is still in the organization stage. 

From study of national employment offices as oj)erated abroad and 
from observation of war experience in the United States, Professor 
Lescohier^ has worked out certain general recommendations which he 
believes should be embodied in any new organization of the Employment 
Service. He holds it essential that the Service be impartial, under a 
neutral administration representing both parties in industry. For this 
purpose he recommends the creation of a National Employment Service 
Council. This Council, Professor Lescohier holds, should receive com¬ 
plaints and suggestions, suggest changes in personnel or policies, advice 
in the selection of the Director-General and in the distribution of funds 
and prepare recommendations to Congress for the improvement or devel¬ 
opment of the service. Subordinate to the National Council would be 
state and local advisory councils similar to those developed during the war. 

With regard to financial responsibility for a national system of employ¬ 
ment offices. Professor Lescohier favors co-operation of federal, state and 
local governmental units, the federal government to pay for the central 

* United States. Employment Service. Annual Reports of the Director General. 
Fiscal years ending June 30, 1918, 1919,1920. 

* Lescohier, Don D. The Lalmr Market. New York, 1919. 
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office general administrative expenses; at least one federal official ki each 
state; and to subsidize the central state office. The general principle. 
is that efficiency must be maintained in the local offices on penalty of 
losing the federal subsidy. At the same time the state and locitl units, 
which are contribtiting their share, will naturally demand a similar effici¬ 
ency from federal officials. 

.\mong the leading functions of the Employment Service should Be 
(he compilation of accurate employment statistics, the education of 
employers and employees in practices that encourage stability of eijiploy- 
ment, the encouragement of specialized plant employment departments 
and vocational guidance not only for juveniles but also for adults. The 
fulfilment of these functions demands from employment officials the 
widcist possible personal contact, with emidoyers, civic and labor organi¬ 
zations and the whole economic life of the community and the strictest 
iinjiartiality in all issues between employers and employees. 

Under a properly admiuis(('ied national organization of emidoyment* 
offi<■(^s industry would operate with a much lower labor re.serve, as the 
need for accumuljithig local labor re.sem;s would disappear with the 
better ct)-ordination of demand and supply of labor and its prompt distri¬ 
bution over larger areas; unemployment and underemployment would 
be reduced, and the efficiency of the available workers increased by their 
being directed to the positions for which they arc best fitted. 

(fi) Slide Em})loijmmt Exchanges .—Previous to the world war a num¬ 
ber of states had established systems of employment exchanges, but 
their work was limited in scope. Er. Edward T. Devine' reported that 
the Ohio system was the only one found to be adequately equipped, 
“ New York, Massachusetts, Wisconsin, and a few other states—ten at 
the outside—had what might be called systems of free public employment 
bureaus. Twenty-six states had passed laws of some kind authorizing 
their establishment.” 

At the beginning of 1919, there were twenty states which contributed 
to the support of public employment offices. Arranged in the order of the 
size of their appropriations for 1919, the state making the largest appro¬ 
priation being placed first, these states were as follows: New York, 
Illinois, California, Pennsylvania, Ohio, Indiana, Massachusetts, South 
Dakota, New Jersey, Minnesota, Michigan, Connecticut, Missouri, 
Colorado, Oklahoma, Rhode Island, Arizona, Kentucky, and Kansas. 
The Wisconsin legislation appropriated 1100,000 but the bill was not 
signed by the governor. The largest amount appropriated was $253,000; 
the smallest $1,400; the total amount, $785,254. In 1919, New York, 
Illinois, Pennsylvania, California, and Michigan conducted ten or more 
offices. In all there were 129. 

* The’Survey,’^April h, 1919. 
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In .1920, ilic financial support to state enijJoynieut offices was 
.uiaterially increased. Th 9 total appropriations amounted to nearly 
$300,000 more than in 1919. The number of offices decreased by ten, 
consolidations having been made in some states which at the same time 
increased appropriations. 

These offices have developed the technique of employment service. 
Wisconsin, Ma.s,sachu.setls, New York and Ohio have s(^curcd co-ordination 
and co-opcralion of their various exchanges, so that men are transferred 
from Qiie exchange to another. Among the mefhod.s worked out in 
Massachusefts were the specialization of departments for handling skilled 
and unskilled workers, women and juveniles respectively; a record 
sy.stem, whidi has become the basis of most public employment records; 
vocational guidance; the use of int.eri)reters to deal with aliens; and 
co-operation with (!m])loyment inanageis. 

Criticism of State Systems.—Among the criticisms directed against 
state employment. svst.ems is their liability to political control; lack of 
adequately trained personnel due to shortage of funds; and inability t.o 
meed, interstate neeeels, eu' even tei any great extent theese within the state.' 

The elifficulty eef state eiflices in making interstate jdacement is two¬ 
fold. First, wit.henit. a general employment system, the^y lack inf orm.ation. 
There may be unemployeel carpemters in eene state and a demanel fer them 
hi the next, but if empleiemient recoi'ds are not exchanged the two state 
eiffices are eiejually peiwerless to [ilai'e the workers or sujiply the employers. 
Second, there is a natural tendency to ofipose the spending of state funds 
for placements outside the state. 

Some, of the basic defects of public employment offices in general were 
analyzed by the director^ of the New York State Bureau of Employment 
at the annual meeting of the American Association of Public Employ¬ 
ment. Offices in 191.'). His conclusions were based on intensive personal 
investigation of a large number of Imreaus and on the evidence presented 
in a three-day hearing before the U. S. Commission on Industrial Rela¬ 
tions. Conditions in the majority of public employment offices showed, 
in the director’s opinion, that they were a “ distinct failure ” and " not 
doing the thing for which they were established.” 

Poor statistical methods were characteristic. In many offices it was 
customary to count the number of men sent out as actual placements, 
although in numerous instances they did not even go to the places 

* United States National Employment System Hearings before the Joint Com- 
miltecs on Ijabor. 66th Cong , 1st. Session, Wasliington, 1919 

* U S. Bureau of I^abor Statist ics. Hulletin No. 192. A Report on the Condition 
and Management of Public Employment Cfliees in the United States, together with 
some Account of the Private Employment Agencies of the Country. Charles E. 
Barnes. Washington, 1916. 
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designated. Generally lack of clerical help prevented accurate •returns 
about the men sent out. Many offices did not get sufficient information 
either about the requirements of the jobs or the qualifications and experi¬ 
ence of the applicants. A large proportion of the offices were found to 
be handling chiefly casual labor. This practice tends to keep away 
employers in want of skilled workers. At the same time, workers of the 
bettor class avoid the offices both from pride and because few suitaflle 
positions arc available there. 

The general opinion of the public employment offices was disgovered 
to be a low one. Organized labor regarded them “ With mild contempt 
and considerable suspicion”; employers knew little of them and were 
also inclined to be suspicious of the noul.rality of their attitude. The 
inferior class of their clients, the inadequate training of the officials 
employed, and the in.sufficient ap])ropriations combined to lower the 
standing of the public ollices and to keep them from being of much real 
value in the labor market. At the same time, it was admitted that there 
were exceptions which suggested the hope that other offices may be 
greatly improved through the co)T(!ction of some of the defects noted. 

(f) Municipal Employmmt Exchange^.—In addition to public employ¬ 
ment bureaus managed by the federal and state authorities, a very 
considerable number are carried on by cities. In some instances the 
municipality works in co-operation with the federal service, the state, 
and occasionally with some private organization. In general, the 
charactcriz.'itions of public employment offices which have been made of 
the state bureaus are .also applicable to those under municipal authority. 

2. Semi-Public.—The second group of employment exchanges in the 
United States to bo considered are the semi-public, for example, the 
philanthropic societies making the placement of workers a part of their 
activities. Organizations like the Y.M.C.A., the Y.W.C.A., the Knights 
of Columbus, and some of the Jewish societies have done much in this 
direction. Their service is either free or at least the fees are nominal in 
amount. Uieir effectiveness, however, is limited to comparatively small 
groups, as some workers avoid them because they regard the service as 
a charity, and because of rehgious and other reasons. 

The bureaus maintained by universities, colleges and schools, which 
usually aim to take care of only their own graduates, also perform only a 
limited and specialized service. 

3. Private.—Private agencies comprise the third group of employ¬ 
ment exchanges in the United States. In this report three types of 
private employment agencies are discussed: (a) commercial employment 
agencies, (6) employers’ associations’ employment bureaus, and (c) trade 
union employment bureaus. 

(a) Commercial Employment Agencies .—There were between 4,000 
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and 5,QOO commercial employment agencies **in the United States at the 
.beginning of 1919, No figures are available as to the total annual profits 
of these fee-charging agencies. C'harles B. Barnes, in the New York 
Tribune oi February 0, 1919, estimated that employment offices in New 
York City numbering about 600 collected 12,500,000 yearly. The mapager 
of a private agency in Minneapolis estimated that his annual collections 
ahiounted to 1500,000. 

The basic defect in commercial cmployme.nt agencies as a means of 
reducipg unemployment is that llieir profits depend on the nmnbcr, not 
the pennanence, of the placcmenf.s made. Ilcnco it i)ays the agency 
to entice men from one jdace to another and to stimulate; turnover rather 
than to reduce it.^ 

Much evidence has been collected to i)rovc the abuses carried on by 
private agencies. Typical |)ractic(!S are the misrepresentation of wages 
and working conditions, extortionate fees, splitting fees with foremen 
•to secure frequent discharges and opportunities for now placements, and 
the shipment of men to distant point s where no jobs are really available. 
The New York City Commission of Licenses investigated 1,932 complaints 
against commercial employment agencies in one year,'* ordered the 
refunding of over $3,0tM) to clients of these bureaus, revoked 13 licenses, 
and secured the convi(;tion of 9 employment agents. Sudi a rccojd is an 
index of the abuses which obtain in the country at lai'ge. 

With regard to the amount demanded for placcuncnts, the following 
statement, made specifically concerning commercial agencies in Minne¬ 
sota, has been found descriptive of methods in a very considerable pro¬ 
portion of the private fee-charging bureaus: ■* t 

“ The lack of any standard of legal fees to be charged enables the agency to fix 
the fee according to conditions of the labor market and in individual cases according 
to the intelligence of the man seeking tlic job. When many men are out of work, 
and employment scarce, a high fee is charged. When men are scarce and jobs 
plentiful they charge a low fee. Even in times when work is plentiful, exorbitant 
fees are charged if the applicant is unfamiliar with our language, feeble-minded, 
intoxicated, or otherwise unable to protect his rights.” 

The abuses have resulted in restrictive legislation in a majority of 
the states. The laws generally require the licensing of commercial 
employment agencies, frequently regulate their location, and often fix 
the maximum which may be charged as fee. 

‘United States National Employment System. Hearings—Washington, 1919. 

* Lescohier, Don D. A Clearing House for Labor. The Atlantic Monthly, June, 
1918. 

* New York City. Report of the Commissioner of Licenses, 1913. 

* United States National Employment System. Hearings—Washington, 1919. 
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Whatever the provisions of state law for the regulation of Employ¬ 
ment agencies, these restrictions have no force on interstate business in 
which the abuses occur most frequently.* 

• 

“ The almost unanimous testimony of investigators and public officials, how¬ 
ever, is that these provisions (legal restrictions) have not been successful in stamp¬ 
ing out the abuses of private offices, and the result has been a widespread move- 
meat for the abolition of such offices altogether.” 

A referendum in Washington in 1914 resulted in prohibiting the collec¬ 
tion of fees from workers by employment agents on the ground that the 
system frequently resulted “ in their becoming the victims of imposition 
and extortion and is therefore detrimental to the welfare of the state.” 
In 1917 this measure was declared ^ unconstitutional by the United States 
Supreme Uourt on the ground that it violated the fourteenth amend¬ 
ment. In Wisconsin, a law passed in 1919 gives the State Industrial 
Uommi.ssion power to I'ofusc licenses to commercial agencies at its dis¬ 
cretion. Several foreign countries have taken steps to restrict or suppress 
private agencies, especially where public employment agencies are 
luiiintained. 

(b) Employers’ Associations’ Employment Bureaus .—Dissatisfaction 
with (^xistmg employment agencies, a disposition to centralize and organ¬ 
ize employnu'nt, and perhiips in some instances the desire to control the 
tyiH- ot labor employed have led to the establishment of employment 
offices by employers’ associations and chambers of commerce. While in 
many instances these offices serv'e only the members, this is not invariably 
the ca.se. The offices are often well organized and have performed a very 
appreciable service for their particular clients. The number of bureaus 
maintained by such organizations is considerable. For instance, the 
National iVTctal Trades Association has fourteen employment branches. 
In some instances employment bureaus are managed in co-operation with 
local employers’ organizations. 

In contrast to privately managed bureaus, no fee is charged either 
employer or applicant. The employers benefit by the careful rating of 
applicants based on an examination of their qualifications. This saves 
the employer the investigation of references and insures his receiving 
exactly the kind and grade of workman he requires. The worker, on his 
part, has better opportunities to secure work with much less expenditure 
of time and energy than if he had to search from one factory to another. 

Lescohier, to be sure, maintains® that “workmen in general will 
not patronize an office maintained by employers.” They are afraid 

' Commons and Andrews, Principles of Lal>or Legislation. New York, 1920. 

* Adams v. Tanner, 244 U. S. 590, 37 Sup. Ct, 662 (1917). 

• Lescohier, Don D., The Labor Market. New York, 1919. 
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that it tvill be used “ for blacklisting, breaking strikes, and beating down 
•wages.” This belief, he holds, makes the field of usefulness for offices 
maintained by groups of employers “ very limited.” It is probable that 
f(!W trade unionists are willing to nguster. The experience of some such 
bureaus indicates, however, that a considerable number of workers do 
make use of their facilities. 

For instance, in a typical year just before the war the Metal Trades’ 
bureaus in Indianapolis registered' 8,230 applicants, of which 3,659 
had previously applied, 1,736 were new applicants, while 2,835 additional 
applications were received at the shops through members who secured 
and forwarded them to tbc bureaus. During this same 12-month period 
5,174 employees were rei>orted hired by members, of whom 3,679 were 
old applicants and the remainder new ones who had registered for the 
first time. The total registration of the two bureaus maintained in 
Indianapolis included from 50,000 to 60,000 names, comprising many 
fiundred of occupations, trades and specialties grading from executive 
positions to the better class of common labor. 

How far employers make use of these bureaus to tbc e.xchision of other 
.sources of labor supply is not certain. Exjjerience in Indianapolis 
indicated that, sonu; members of the emj>loycrs’ association hire i)ractically 
all their workers through the bureaus, one slating that, in a given period 
only 5 out of 1,200 wore secured elsewhere. Tbc; secretary estimated 
that in general from a third to one-half of the total emidoyed liy members 
wore secured through the employment bur(;aus. 

The general inciuiries made of tlie aicpliccants at bureaus maintainced 
by the National Metal Trades Association are described as follows: 

“ These bureaus require each applicant to give the name of his last employer, 
together with two additional such references, his age, occup.ation, ex|)erience, 
whether married or single, and wages wanted. He is not asked as to his union 
affiliations, although it is .sometimes advantageous that this information be had, 
because it is a waste of the applicant’s time to send a union man to a non-union job, 
or a non-union man to a union job. . . . Neither do these bureaus ever place men 
in strike jobs, under false pretenses. The applicant is invariably fully advised and 
left to his own judgment and pleasure in the matter. Nor is the attempt ever 
made to replace strikers with other men where it is evident there is a likelihood of 
their soon being thrown out of work through re-employment of the strikers. 

“ The references of each applicant as to his skill, productive ability, and general 
character of service are fully investigated.” 

In addition to its primary function as a free employment office, the 
Des Moines bureau investigates complaints of employees and secures 
from workers their reasons for quitting and also for refusing positions for 
which they are qualified. 

‘ U. S. Bureau of Labor Statistics. Bulletin No. 192. 
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The knowlodRC acquired in this way enables the bureau to adjifst many 
cases satisfactorily to both parties. Sometfanes a straightforward talk 
with the worker shows him the error of his opinion; in other instances, 
the bureau takes up the matter with the employer, especially when the 
dissatisfaction refers to supervision, hours, working conditions, or wages. 

(c) Trade Union Employment Bureaus .—The limitations of trade 
union employment bureaus are somewhat similar to those of offices 
maintained by employers’ associations and chambers of commerce. Just 
as some of the workers will not use the employers’ offices, so a large pro-, 
portion of the employers will not apply to the tra<le union employment 
bureaus for workers. Nevertheless, a very large proportion of the trade 
unions make some organized eilort to place their members in employment. 
The state of development and the efficiency of these agencies varies from 
one craft to anothc'r. In practically every organized trade, however, 
then! are some local unions which provide for an official, usually the 
business agent, who gives his whole time to emjdoynient work. 

This practice is most common in the building trades because of the 
fre()uenl. changes from onc! job to another. Th(! Ladies Garment Workers, 
the United Garment Workers, the Tniliographers and the Cigarmakers 
require their local unions to “ establish labor bureaus for the purpose of 
designating work to the uncmiiloyed.” In general, the local unions must 
themselves take the initiutivi!, although in a f(!W cases the national unions 
help to jray expenses. The Machinists, the Pattern Makers, Molders, 
Teamsters Metal Polishers, Brass Workers and otluirs have furnished 
financial aid cither legulaily or occasionally. As the expenditure for a 
business agent amounts to about $2,000 a year, only largi! local unions can 
afford the full time of such an official. 

The business agent kcei)s in touch with developments of his trade 
so that he may know where work is to be had and the chances of securing 
employment for the members of his union, lie visits employers and fore¬ 
men, consults members at their places of employment and follows the 
newspaper advertisements. An incomsiderable number of closed shop 
unions require employers lo secure workers through the union. The union 
business agent docs not await applications of workers, but often solicits 
them from employers, who are notified that telephone requests in regular 
office hours will meet with immediate attention. As members who are 
out of work generally congregate at union headquarters, the promptness 
of the service is a conv(!niencc wliich attracts some employers, especially 
in emergencies. Another advantage arises from the ability of the business 
agent, through personal knowledge of men and work, to select the best 
worker for the place. 

Where a full time business agent cannot be employed, the secretary 
or president of the local union receives applications from employers, 
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and cotffcrs with unemployed members in his spare time. In some trades 
•a. shop steward is appointed for each establishment, where union men are 
at work, one of whose duties is to find out opportunities for employment 
and to report them at regular meetings of the local union. Since most 
labor organizations emphasize that t.hcir members shall assist one another 
in obtaining work, much information regarding unfilksl positions is reported 
by individuals at union meetings or passed around among union men. 

Comparatively few unions have attempted to systiunatize the distri- 
, button «of employment on more than a local scah;. Among these which 
have e.stablished national employment, ))ureaus to serve all their members 
are the Granite Cutters, Glass Bottle Blowers, Flint Glass Workers, 
Lithographers, Phot.o-Engravers, Potters and Patt(!rn Makers. A num¬ 
ber of other unions have maintained central employment, offices but have 
subsequently discontinued them. The general system is that the local 
unions report weekly to national headquarters th(' number of members 
employed, the number unemployed, and give detailed descriptions of the 
opportunities for employmimt. In most cases the general secretary then 
notifies the unemployed member nearest the po.ssiblc job. If work is 
not found directly in that way, the secretary proceeds to circularize the 
trade. The Pattern Makers classify those weekly reports and distribute 
them among the local unions, but they also deal dirc^ctly with unemployed 
members and with employers. The Granite Cutters urge their unem¬ 
ployed members to telegraph or write the'employer ladoro moving, in 
order to avoid disappointment. In the Photo-l'lngiavers’ Union no one 
is allowed to accept a job without notifying the local secretary, thus 
preventing injustice to local members. 

Much information regarding employment opportunities is published 
in the trade union journals. The state of the trade, whether good, fair 
or dull, and the number of mendrers employed and unemployed are 
reported by all local secretaries in a large number of these publications. 
Several organizations publi.sh addresses of employers who maintain union 
shops, to which members may apply individually for employment. 

State and district building trades councils often issue periodic bulletins 
regarding trade conditions and local opportunities for work. Some 
district councils, such as the New England Typographical Union and the 
Indiana Typographical Conference, support employment offices; and 
in certain instances a numlrcr of local unions have combined to support 
such bureaus. 

Distribution of unemployed workers has been facilitated by some 
unions through the payment of loans to furnish transportation expenses 
to members in search of work. At one time or another this system has 
been in use among the Cigar Makers, Flint Glass Makers, Granite Cutters, 
Leather Workers on Horse Goods, Lithographers, Machinists, Typog- 
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raphers, and White Ihits. In some years the sum expended ‘for this 
purpose by unions affiliated with the Anaerican Federation of Labar 
amounted to 170,000. On the whole, the plan has not been suc(!essful 
and has been discontinued by all unions except the Cigar Milkers and 
Typographers. Its failure was due to the inefficiency of local secretaries 
who did not make proper investigation as to the need for traveling, to 
the granting of unauthorized loans, and to the difficulties in securing tteir 
repayment. Moreover, through jealousy among local unions, hindrances 
were often put in the way of the movement of workers from one city to^ 
another. 

IV. EMPLOYMENT EXCHANGES (B) FOREIGN 

1. Great Briiain .—Previous to the establishment of the United States 
Employment Service as a wartime measure for distributing labor, other 
countries tried out labor exchanges of nation-wide scope. By a law 
p.as,sed in 1909, Great Briiain providisd for a system of exchanges 
administered by the Board of Trade. Since the Board of Trade deals 
with business as well as with labor affairs, the exchanges were placed 
under a jurisdiction in which both employers and workers are represented. 
When the Ministry of Labour was formed, it took over the exchanges. 

The main object s of the Labour Exchanges Act was to bring together 
employers and employees, to assist, especially unorganized and casual 
workers in finding employment; to administer the system of unemploy¬ 
ment insurance which was introduced at the same time, and to enable 
the govenment to measure unemployment and make provisions 
accordingly. 

On Marcli 31, 1910, 214 labor exchanges were open, with a staff 
numbering 528, of whom 425 wore working in the exchanges, 75 at the 
divisional offices and 28 at headquarters. At the beginning of June, 
1920, there were 395 employment exchanges and 1,049 branch offices, 
with a staff of 12,031, of whom 8,484 worked in exchanges and branch 
offices, 1,330 at the divisional offices, 974 at headquarters and 1,843 at 
the central claims and records office for unemployment insurance. During 
the same period the activities and cost of the employment exchanges 
increased as follows; 


Year 

Individuals 

Individuals 

Aggregate cost 

applying for work 

found work 

for financial year 

1913-14 Average. 

1915-18 “ . 

1919. 

1,930,009 

2,630,643 

4,774,011 

1,234,241 

713,350 

1,261,217 

1,111,847 

445,806 

£766,873 

1,201,873 

3,616,140 

1920 (six months).... 


' Great Britain. Ministry of Labour. Report of the Committee of Enquiry into 
the Work of the Employment Exchanges. London, 1920. 
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Thft esthnatwl iiiiiuial cost in a iiornuil year, according to tlie Minister of 
Labour, is £2,200,(HX). A'portion of this expenditure is chargeable to 
unemployment insurance admim'stration, which in the year 1919-1920, 
for inst ahee, cost £458,668. 

The exchanges have served chiefly the unskilled and the unorganized. 
Nevertheless, organized labor coming under the unemployment insurance 
acts has made (a)nsidcrable use of the exchanges. Itecords for the first 
6 months of 1920 show that the exchanges were most used by the building 
trades, <the engineering and iron founding industries, by employers of 
general labor and by the transj)ort industries. Domestic S(!rvicc accounted 
for two-thirds of the female placements and for 24.7^0 of all placenumts, 
engineering and iron for 18%, building and general labor 9.8% 
of all placements. 

In 1917, local employment committees were est.ablished in connection 
with the employment exchanges, and usually consisted of represent.atives 
of the employers and workers in equal numbers, wit h a chairman apiiointcd 
by the employment department. Their function was to advise and 
assist in the work of the exchanges. In 1920 there were 802 local em|)loy- 
ment committees, with 7,158 members; and 246 women’s subcom¬ 
mittees with 1,700 mendiers. 

Since the war the exchanges have administered out-of-work donations 
and the placement of ex-service men. Each employment exchange has 
, a department for juvenile employment. There are also 245 juvenih* 
employment committees co-oi)erating with the exchanges. 

A committee of inquiry, which investigated the whole British employ¬ 
ment system last year, summarized various criticisms directed against, 
it and offered recommendations, but, concluded that the exchanges must 
be retained as “ a necessary corollary to the state system of unemploy¬ 
ment insurance.” A minority report held that the exchanges had largely 
failed as placing agencies, and recommended efforts to cut expen,ses and 
reliance upon trade unionists to place their members in the highly 
organized trades. 

2. Canada .—The Canadian government organized a national employ¬ 
ment service in 1918. It operates the central office and clearing house 
and subsidizes the provincial government office systems. Some 90 free 
employment offices were established throughout Canada in all cities, 
beginning in March, 1919. A contract is entered into between the 
Dominion government and the provincial governments which requires 
each province to maintain a provincial clearing house and to. co-operate 
with the other provinces and with the Dominion in shifting labor from 
one province to another. Expenses are shared equally by the Dominion 
government and the provinces. The Canadian government* appro- 
* United States Monthly Labor Keview, October 1918; February, 1919. 
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pria(.od $50,000 for the fiscal year 1918-1919; $100,000 for 19i9-1920; 
and $150,000 for 1920-1921 and for each year, thereafter. • 

A National Advisory Council, which meets once or twice a year and 
determines the general policies of the service, is composed of the super¬ 
intendents of the Provincial Employment OflBce systems, representatives 
of the Canadian Manufacturers’ Association and the lumbering and mining 
interests, of the Canadian Trades and Labour Congress, the Railway 
Hoard, the Railway Brotherhoods, the Council of Agriculture, the 
Department of Labour, and certain women’s organizations. Each province 
has a provincial advisory' council composed in equal numbers of repre- 
■sentatives of employers and employees. Local advisory boards are 
attached t,o the local offices. 

During the first 15 months after the employment service was estab¬ 
lished, over 0(H),0()0 persons were placed in positions, without cost to the 
employer and workman, and at a cost to the government of less than one- 
half the amount per person formerly paid by' the individual as commis'- 
sioii to the privafe employment agent. Five provinces have, by legis¬ 
lation, abolished privafe employ'meiit agencies and another has this 
und('r consideration. Others have substantially reduced the number of 
licenses issued to them. A recent resolution by the executive of the 
Employment Service Council urges the Ontario and Quebec govern- 
m(;nt to abolish i)rivate employment offices. 

Offices in each j)rovincc report to a provincial superintendent and a 
telegraphic synopsis of labor .supply and requirements is sent daily to the 
federal dealing house. By' thi.s clearing house system a surplus supply 
of labor in one locality or province can readily be transferred to another 
where it is in demand. Without this connecting link unemployed labor 
might exLst in one locality and a demand for labor in another, without 
cither the unemployed workman or the employer desiring labor knowing 
whore their needs could be mot. Special rates are in effect whereby a 
workman sent to employment over a hundred miles distant travels at 
reduced rates on railways, on presentation of a certificate from a govern¬ 
ment employment office, showing destination, and indicating that the 
bearer is sent by the employment office. More than 30,000 men have 
been placed in employment at distant points who could not have been 
provided with employment within the territory served by an individual 
office. This does not include the anual flow of harvest labor from Eastern 
(fanada to the Western prairies. 

Under arrangements with the railway companies for special trains 
at reduced rates to carry' harvest workers, the employment offices are 
able to control the supply and distribution of harvest hands. 

At the end of last winter representatives of the Employment Service 
were placed in lumber camps and when the workers were paid off by the 
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lumber companies, they obtained jobs on farms and in other industries 
from the representatives ofithe Employment Service in the camp, and 
were then able to go directly to the next job. 

Much skilled labor of a particular kind which employers have asked 
to import from Europe or elsewhere, has been located in Canada and 
supplied locally through the clearing house service. During 1920 appli¬ 
cations to import some 5,000 skilled workers of various sorts, under con¬ 
tract, were received by the Immigration Department from employers, 
who could not obtain the labor required locally. The Immigration 
Depart,menti first refers such requests to the Department of Labour, and 
importation is authorized only when requirements cannot be filled in 
Canada. As a nsult, only in 770 cases was it necessary to go outside of 
Canada to fill the requirements. 

During the winter of 1919-1920 tlu^ Dominion government rendered 
aid by way of cash gratuities to uneni|)loyed returned soldiers, but they 
v?cre rctpiired to register at one of the 90 employment offices and were 
entitled to aid only on presentation of a cerf.ificate that employment 
was unobtainable. It was estimated that. $45,000,0(K) would be necessary 
to meet this situation but, largely owing to this precautionary measure 
against abuse, the amount actually disbursed was less than $5,000,000. 

In the present unemployment crisis when emergency relief is acces¬ 
sary, the Dominion government pays one-third of the money disbursed, 
provided relief is given, on presentation of a certificate from the employ¬ 
ment service showing that the bearer applied for, but could not be given, 
employment. The Purchasing Commission, which supervises the buying 
of government supplies, co-operates with the Director of the Employment 
Service, and places orders in slack industries where employment is most 
needed. 

The junior employment division' of the Employment Service Branch 
of the Department of Labour was first organized last spring and so far its 
functions have been largely advisory. It has already completed a survey, 
however, of employment of juvenile workers in Winnipeg to which over 
1,400 industrial establishments contributed information regarding the 
processes within various industries and the necessary qualifications of 
young workers for particular occupations. 

The aims of the junior employment division are: 

(1) To refer back to school every boy or girl not yet ready for 
employment; 

(2) To know the prospective worker through his physical, mental 
and social records in order to become acquainted with his special ability, 
adaptability, inclination and ambition; to know the opportunities 
afforded by industry, the requirements and character of each position 

‘ Canada. Labour Gazette, December, 1920. 
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offered, and by means of this knowledge of the worker and of the position 
offered, to refer intelligently the worker to the.job; 

(3) To assist the young worker by means of “ follow-up ” work so 
that by taking advantage of the educational resources and the facilities 
for suitable recreation, he may develop greater efficiency in his work; 
and to continue with further care until he becomes able to mark out for 
himself his own progress in the field of industry. 

In addition to making an industrial survey in order to discover indus¬ 
trial opportunities, full information regarding each child will be obtained 
by the placement officer through contact and co-operation with parents, 
teachers and officers of organizations dealing with children. At a later 
stage it is planned that physical and mental tests of each child shall 
contritjute t,o the knowledge necessary for his ))roi)er idacemont. It is 
advised that, a junior advisory council be organized wherever a junior 
placement office is established. 

3. /tof(/.--The complete prohibition of commercial emidoyment < 
exchanges, the subvtjntion by government funds of approved employment 
offices and the compulsory use of these government controlled agencies 
are stipulations of the Italian kigislative decree' of October 19, 1919, 
under which the prc.sent system of employment, exchanges is operating. 
Trom the creation of the employment exchanges at the end of October, 
1919, to the end of April, 1920,150,238 persons were placed in employment 
and 431,900 lire had been expended in government subventions. 

Government-aided Exchanges.- -Four types of employment exchanges 
are approved by the government and eligible for financial aid from the 
government. 

(a) Those established by the provinces or (sommunes. 

(b) Those established by mutual agreement betwcoin employers' and 
workers’ organizations. 

(c) Those depending only on a workers’ or on an employers’ organi¬ 
zation and recognized by tlu; other party cither by an agreement or only 
in fact. 

(d) Those founded by charitable or other institutions. 

All four types of employment exchanges must be carried on in accord¬ 
ance with the rules of a license obtained from the Ministry of Labour. 
Except the offices managed by workers’ or employers’ organizations, 
all must be operated by joint Committees representing employers and 
workers. The Committees are elected by the organizations concerned 
under a chairman agreed upon by both parties. 

4. Other Foreign Countries .—In a number of other countries employ¬ 
ment offices, national, state, or municipal, were established at public 

' Goverment Action in Dealing with Unemployment in Italy. International 
Labor 0£6ce. Geneva, 1920. 
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expensabefore the Great War. Post war conditions have demanded their 
expansion and additional machinery to meet the growth of unemployment . 


EMrix)YMENT Exchanges in Foreign Countries 



Date 

Established 


1913 



1918 



1913 


1911 


1914 


1909 


1910 


1919 


1910 

New Zealand. 

1891 

1900 


19(U) 



1910 



V. PUBLIC WORKS 

One of the oldest and most regularly recurring-proposals for unem¬ 
ployment relief is to carry on public works. Thc.se arc of two types: 
emergency work created to absorb the surplus labor, and necessary public 
work distributed over a year or a period of years so as to coincide with 
slack seasons in private industry. 

Emergency Public Work.—In this country over 100 cities carried on 
emergency public work' in 1914 1915 and employed thousands of men 
in sewer, street and road making, ejuarrying, forestry, drainage, water¬ 
works, building and painting. Usually these men were remunerated at 
current wages for the occupation and worked in from two-day to two- 
week shifts. 

In New York City 22 workrooms were operated ^ in the period from 
January to April, 1915, by the Mayor’s Committee on Unemployment, 
gi-ving work to about 5,000 persons daily. The work was recognized as 
merely enabling the unemployed to accept relief without lo.ss of self- 
respect. Those who could not be placed in regular employment worked 
5 days a week from 10 A. M. to 3 P. M., the hours being fixed so that they 

‘Commons, John R. and John B. Andrews. Principles of Labor Legislation. 
New York, 1916. 

• New York City. Mayor’s Committee on Unemployment. Report. New York, 
1916. 
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could seek private eniployit/eut at morning and night. Men recieived 50 
cents a day and a noon meal, \vf)incn (iO cei^s a day. A great variety., 
of work was done, such as |)r('paring biindagcs, making garments, mending 
shoes, repairing cliairs, etc. No goods were sold in the competitive 
market but they were utilizcsd for war work, for the unemployed them¬ 
selves or in city departments. In the four months of their operation 
these workshops gave a total of 215,429 days’ work. 

In the winter of 1913-1914 considerable difficulties ' were encountered 
regarding wages for public work in San Francisco performed by the,unem¬ 
ployed. At first the current wages were paid, but it was soon found that 
the funds were rapidly being used up and that men were being attracted 
from other cities. Then it was proposed that a nominal wage of 20 cents 
an hour be paid merely to tide over t he men out of work. This was opposed 
by the trade unions, on the ground that it would tend to lower the standard 
of wages. Where public agencies open workshops the same opposition 
is bound to come from employers if goods manufactured at unusually 
low labor costs are olfered below 1h(> standaid piicc in a market already 
depressed. 

In actual practice the administration of emergency public work is 
frequently comi)licatr‘d by ])olilieal factors which lower its efficiency. If 
relief to tlie unemployed is to be .supplied from the public funds in any 
case, its conjunction with some (unployment piobably pjevents a certain 
amount of fraud and saves the self-r('si)ect of bona fide workers. It 
should not be confused, how(‘vei', witli genuine constructive measures 
which remove the causes of uiK'inployment,. 

Prearranged Public Work. With public woik prearranged for slack 
periods the case is somewhat dilTerent. Proposids of this kind are allied 
to the attemj)ts at icgularization of f)rivate industry. 

Among the tyjre.s of goeernnient undertakings which have been 
utilized for taking uj) the slack in (unployment are government ship¬ 
building, afforestization, land reclamation, construction of imblic buildings, 
road building and the like, h'or instance, assistance- to the British 
unemployed is at present being rendered through a special fund under the 
Ministry of Transport which ))rovides for work on arterial roads and on 
sewerage schemes in connection with housing i)rojects. About 70 local 
authorities also have roadhuilding schemes in operation, or under consid¬ 
eration. In the United States approximately $78,000,000 were to be ex¬ 
pended ^ on roads last spring under the Federal Roads Act. It is reported 
that the amount of federal funds under contract April 1, roughly totals 
$39,000,000, and every state availing itself of federal aid must match the 
funds dollar for dollar. The execution of such work, whether by federal, 

‘ United Stales. Report of Commiasion on Industrial Relations. Vol. V. 

* Great Britain. laibour Gazette. .lanuary, 1921. 

• Industrial Information Service, Boston. February 17, 1921. 
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state or municipal governments, necessitates farseeing plans for the 
financial as well as the industrial details. If money must be secured at 
th(! time when a depression occurs, it is as difficult for the state as for 
private industry to obtain funds. The program must be ready for several 
ye<‘irs in advance and permanent provisions for an employment fund must 
be made. The state of Pennsylvania * has actually set up such a fund. 

'Practical difficulties arc liable to develop even when the public work 
is carefully laid out. There is danger that such undertakings become the 
object of political manipulations, and that they be continued after the real 
'need for them is past. More opportunities are available in some occu¬ 
pations than in others. Moreover, the slack season unfavorable to private 
industry is often equally inopportune for public work. Weather condi¬ 
tions are frequently unsuitable for highway and building work in the 
winter season, and the attempt to carry out contracts in the dull season 
is likely greatly to increase the cost of public works. 

' Nevertheless the method of combating unemployment by planning 
public work in advance has been tried in some European countries, and 
the principle has been endorsed by various students of the subject. 

VI. UNEMPLOYMENT INSURANCE 

Unemployment insurance is not a remedy for unemployment, nor is 
it strictly a palliative. It is a plan by which a portion of the burden 
of supporting those who are not in a position to produce is shifted from 
the state to industry. It is in the main humanitarian in its purpose 
rather than calculatingly designed for economic efficiency. 

There is, however, a definite economic waste which a proper insurance 
system might alleviate. That is the permanent evil effect upon the 
unemployed who must depend upon the charity of the state for sub¬ 
sistence. The acceptance of insurance does not entail the undermining 
of character and ambition which may accompany acceptance of charity. 

Unemployment insurance may be effected through several different 
agencies; namely, the state, industries, the trade unions, and the individual 
concerns or plants. Although development of state unemployment insur¬ 
ance has been made abroad, notably in central Europe and England, 
few attempts in this direction have been made in this country. Nor has 
much been done by individual plants to provide direct unemployment 
benefits, although protection against unemployment is afforded by part 
time work systems, savings plans and profit sharing schemes. 

Trades Union Benefits.—Although a few national labor organizations 
in the United States have established systems for unemployment insur¬ 
ance, the greater part of the out-of-work benefits are voted from the 
ordinary union assessments to meet emergency conditions. 

The Cigar Makers’ union was the first to adopt the policy of unemploy- 
. ‘ Pennsylvania Laws, 1917, No. 411. 
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nent insurance. It was begun locally in New York in 1875 and in 1885 
vas adopted by the national body. Later the Deutsch-Amerikanische* 
Typographia and the diamond workers established regular unemploy- 
nent benefits. * 

At present the Holders’ union pays out the greatest amount of out- 
)f-work relief. In 1918 a total of $36,729 was paid; and in 1919, $34,356. 
The Holders’ union has a stamp system similar to that in Great Britain. 
These stamps are given out according to the following conditions.' 

“ The extension of out-of-work relief to unemployed members, of which all of 
)ur unions were duly notified, must not be construed as applying to any members 
excepting those who arc suffering from enforced idleness. Members who have not 
neen initiated or reinstated for 6 months are not entitled to out-of-work stamps 
)ut, if idle, are entitled to honorary cards. The extended relief does NOT apply 
X) members who liave received 13 weeks’ sick benefits and then 13 out-of-work 
ilainps, unless they have recovcre<l and are able to work but cannot secure the 
same. The extended relief does not apply and must not be given to any membei; 
3.xcepting he is i otally unemployed. The fact ho works only one, two or three days 
X week does not entitle him (o out-of-work stamps and every financial secretary mu.st 
govern himself accordingly in the granting of the extended out-of-work relief. 
A member entitled to receive out-of-work stamps, when out of employment, can 
have such a stamp in his book week after week without limit, until oflScial notice 
s given that the extended benefits have been discontinued.” 

The amount of unemployment benefits paid by organizations affili- 
ited with the American Federation of Labor from 1903 to 1919, inclusive, 
^s reported as follows: 


1903 

$79,538.37 

1904 

78,073.25 

1905 

85,050.72 

1906 

79,582.70 

1907 

46,481.79 

1908 

205,254.31 

1909 

484,028.49 

1910 

197,808.00 

1911 

218,742.71 

1912 

215,398.60 

1913 

69,445.70 

1914 

99,024 88 

1915 

256,002.29 

1916 

120,770.60 

1917 

67,751.63 

1918 

49,060.00 

1919 

65,026.42 

Total... 

$2,407,040.46 

Average Annual Cost.... 

• 

$141,590.61 


> International Molders’ Journal, Cincinnati, February, 1921. 
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Many unions afford indirect uneinploymofit nJiof by remission of the 
^ues of those out of work. , About 20 nationul unions follow this practice. 

Local unions frequently vote portions of their funds to unemployed 
members who are in want. This custom, however, cannofr be classed 
as insurance as the members have no claim on the union and are dependent 
on the good will of tlie local membership. 

' State Unemplo 3 rment Compensation.-- A(. present fhere is no provision 
for definite unemploymeiitr insurance made either by federal or state 
governpients in the United States. Organized lal)or has long advocated 
definite out.-of-work schemes, contiolled and su])port(al in part by the 
state. Attempts also have been made to throw the whole burden upon the 
employers; the plans proposed being similar to worknum’s c;omj)ensation 
laws applied to injuries. 

A typical proposal of this kind has iceently been advocated by the 
Wisconsin State Federation of Tjabor. 

VII. SPREADING OUT THE JOB 

Under this heading may Ijc inchnh'd a number of measures which 
different industrial groui)s have initiate,d as renKidies or at. least as pal¬ 
liatives for unemployment. Chief among them is the shortening of the 
workday, which organized labor has always urged very largely on the 
ground that it will force the cmpkn-meiit of a largcu- number of workers. 
On this point the records ^ of t he American Federation of Labor are 
explicit. 

The annual convention in 1SS7, in discussing unemployimuit resulting 
from the introduction of madiinery, went on n'cord as stating: 

“ This evil can he met only be reducing the hours of labor and this answer is 
sugge.stcd to be given to all opironents of the shorter workday: 'I'liat as long as there 
is one man who seeks employment and cannot obtain it, the hours are too long.” 

Ten years later the convention st.atcd that, through the reduction of 
hours, 

“the evil of long hours of labor on the one hand and a lack of employment on the 
other may both be remedied at one and the same time. We realize the hardships 
and poverty of the wage class, but we believe there is no safer or more practical 
plan to deal with the great question of the unemployed than in such a distribution 
of labor as shall work to the advantage of those at work and out of work.” 

At the 1899 convention the American Fedcirntion so far emphasized this 
aspect as to disclaim interest, in the efiieiency of the 8-hour day, a position 
which two years later was repudiated. 'J'he 1899 dictum was: 

“ We deprecate the asscrt.ion sometimes made that workmen will produce as 
much in 8 hours as in 9, for if this were true the 8-hour day would be shorn of half 
its beneficial results, and the very purpose for which we strive would be defeated. 

’ American Federation of Labor. History, Kncyclopedia, Reference Book, Wash¬ 
ington, 1919, Pp 215-223. 
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P’or one of tlio first duties of labor organizations is to bring about sucli a tfondition 
as to enable all who wish to work to find roinuuorirtive employment.” 

Again in 1907, tho Fcdci'ation (l('o]arwl: 

“ We regard tho reduction of hours of labor a.s paramount to all other consider¬ 
ations, even to an increase in wages, except in such occupations where the earnings 
are so meager as to make it difficult to maintain a fair standard of living. But.in 
those trades in which the <levelopment of machinery is making such wonderful 
strides it is absolutely necessary' that the hours of work be shortened in order that 
the opijortunity for employment be shared by all members.” • 

During tlic war when uneinploynumt ceased to be an issue, more 
emphasis was placed upon the social value of the shorter workday, but 
with the pi’esent indusirial deiu'ession trade unionists return to the plea 
that employment should be spread among a larger number through 
(h'criaising the working hotirs. 

This theory of the trade unionists that shorter hours will supply 
more men with ein])loymeut has g(!nerally been regarded as fallacious 
by the economists. Unless an eciual amount of output is produced by the 
same men in the reducral working day, production costs will rise pro¬ 
portionally to the additional number of men it is necessary to employ 
and the increased price of the. product, will diminish sales. 

Nevi'rthelcss, in times of indusirial deiiression employers resort to 
short,eni'^g hours as a moans of sujiplying employment to more men. 
For instance, at t,he end of last year the executive of the Canadian 
Employment Service Council adopted a resolution' that private 
employers and government dejiartments, municipal, provincial and 
federal, be requested to sjiread available cmploj'meiit among the normal 
staff by short time rather than by releasing employees, and by the elim¬ 
ination of all overtime. In Great Britain the Minister of Labour issued ^ 
a circular to joint industrial councils, reconstruction committees, and 
trade boards calling attention to the advantages of short-time working, 
in preference to the dismissal of a portion of the staffs, as a means of 
spreading out the amount of employment available when it is impossible 
to keep the whole work force employed. The British Federation of 
Master Cotton Spinners Association jmt ^ into operation a short-tin>e 
work plan which was obligatory on all its members. The extent to 
which American manufacturers have resorted to short-time in the past 
months is well known. 

The spreading out of cmiiloymicmt by short-time is not the result of 
purely humanitarian motives. Tho imiwrtance of maintaining the 
organization in skilled trades and the lower costs of production under 
the piece-rate system arc incentives to spreading out employment by 

'Canada. Labour Gazette, .lanuary 1921. 

' Great Britain. Labour Gazette, January, 1921. 

•Industrial Information Service, January, 27, 1921. 
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means'of short-time. During the depression of 1908 in Great Britain 
-a contniction of output of l‘t.8% in the cotton trade was met by 5% 
dismissal !i.nd S.7'',', sliort-time; in the glass trade a (auitraction of ll.S/J, 
l>y 11%'dismissal and Y'i) short tiiiu'. 

A variation of tlie sliort-time nuitliod of spreading (!in))loynient is tlie 
alternation of workcis i)racticcd in some American factories. This 
enables the employer to inaintian his force by giving all the men half a 
week’s work in alternate shifts, and secures to the employees at least a 
nominal wage. 

Finally, another method of spreading out the job is restriction of 
production. Both organized and unorganized workers try to make the 
job last, especially in seasons of uneniployment. ’Fhe economic fallacy 
of the practice is .apparcnf, although workers believe il to lx; both in their 
own and their hillow-woikeis’ interc'sis. 

VIII. IMMIGRATION AND UNEMPLOYMENT 

Whenever there is a considerable amount of unemidoymenl in the 
United States, immigration automatically falls off, but, by many it is not 
regarded as a sufficient chock. Organized Labor in this country con¬ 
sistently favors a rest rictive poliew in regai-d to immigration at all times, 
while employers in some industries which an; in constant need particularly 
of unskilled labor, a<lvocatc the “ o]ieu door.” Besides, there are senti¬ 
mental and other reawms haiding many to advocate uniestricted 
immigration. 

A large proportion of immigranls to this country are unskilled 
laborers or persons without, a definite occupation. The following table 
classifies the arrivals to this country, by occup.ation, for the year 1920 
with comparative figures for 1910-1914. 


Number and Occupations or Immioiiant Ai.if.ns 


Occupations 

1 Number 

Per cent of Total 

1920 

1 

1920 

1 

1910-1914 


12,442 

69,967 

15,257 

12,192 

81,732 

37,197 

28,081 

173,133 

2.9 

1.2 

Skilled. 

16.3 

14.5 


3.5 

24.3 


2.8 

1.1 

Laborers. 

19.0 

18.4 

Servante. 

8.7 

11.7 


6.4 

2.7 

No occupation (including women and children)... 

40.3 

26.2 


430,001 

100.0 

100.0 
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There are two major "reasons why the influx of large numbers of 
inskilled workers, and to some extent of the skilled, inevitably tends 
,0 increase the unemployment situation: (1) the new arrivals largely 
!oncentrate in the large industrial centers where the employm'ent situa- 
ion is most acute; (2) unskilled immigrant labor, as a class, is, for 
)bvious reasons, more subject than the native to the hazard of unemploy- 
nent or irregular employment. 

Recent measures for restricting immigration, such as the Dillingham 
jill, provide that immigrants of any nationality shall be limited to a^ 
;crtain per cent of the number of aliens of that nationality reported to be 
n this country at the census of 1910. Some exceptions are provided for. 
The tendency of present day legislation is to prevent undesirable aliens 
rom entering the country without stopping the flow of immigration of 
he desirable kind. 

It is one question to restrict immigration and another to afford the 
mmigrants the best possible chance to enter useful fields of cmploymenl. 
[n past years the distribution of incoming aliens bas largely been in the 
lands of private agencies, which naturally find the industrial centers, 
vhere a labor surplus may be desirable, the most fruitful fields for their 
ictivities. Little concerted effort has been made to direct these immi¬ 
grants from the peasant class to the land. This lack of adequate means 
)f distribution tends to swell the ranks of the unemployed and increase 
.he already large class of casuals who arc out of work during a considerable 
oortion of the year. 

The European point of view in regard to immigration to this country 
las undergone profound changes since the Great War.^ The exodus to the 
United States is no longer regarded with complacency. The countries 
exhausted by war wish to retain their manpower to build up the impaired 
icononuc st ructurc. Then, too, it is rcahzcd that the addition of milhons 
if alien workers to our population will give the United States a potential 
strength which is disturbing to European minds for economic as well 
is for political reasons. In order to give the new immigration, which 
lannot be prevented, a different trend, European nations are attempting 
by various devices to retain a hold on their nationals after they leave the 
borne land. Formerly, with one or two noteworthy exceptions, the emi¬ 
grant was set adrift when he left the native heath. Now he is taught 
to be mindful of the call of the home country and to respond to its needs. 

The number of immigrants and emigrants for a 10-year period is shown 
in the following table: 

‘ Immigration and the Future. Frances TCellar. New York, 1920. 
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Total Ai.ien Immigration and Emioration, Fiscal Years 1910 to 1920 

* --- - - -- - -- 


Year 

Immigranl 

Emigrant 

1910 

1,041,570 

202,436 

1911 

878,587 

295,666 

1912 

838,172 

333,262 

1913 

1,197,892 

308,190 

1914 

1,218,480 

303,338 

1915 

320,7(K) 

204,074 

191C. 

298,826 

129,765 

1917 

295,403 

66,277 

191S 

110,618 

94,585 

1919 

141,132 

123,522 

1920 

430,001 

288,315 


Rccenl figures, beginning July 1, 1920, indicnlc a large increase of 
immigration even over the pre-war period. To nieol this influx, the Bureau 
of Information, which had been discontinued during the. war, has been 
revived within the Immigration Service. 'I'he renewal of the Bureau has 
been welcomed by many industrial eontairns, ('inploymcnt bureaus, public 
officials and professional men, as a stej) in a.dvancc toward the assimila¬ 
tion of the foreigner. 

An overwhelming number of immigrants locate, in t.he northeastern 
section of the counliy. There has been a slight falling off since the 
pre-war period in New Y'ork, New Jersey and Pennsylvania, and an 
increase in the number at.f.raet.ed to New Ihigland. A loss of new aliens 
is also indicated for the industrial and farming territories of Ohio, 
Indiana, Michigan, and Wisconsin. The percentage for the central and 
southern regions, which never attract many aliens, is about constant. 
The gain in the southwest is due to the Mexicans who flock into Texas. 
There is also to be noted a pronounced gain in the Pacific states. 

New York still holds the, load for actual numbers. Of the 430,000 
coming to America during tlie fiscal year ending June 30, 1920, no less 
than 106,000 located in New York Stal e, the greater part in New York City. 

The future of immigration to this count ry no man can safely predict. 
Whatever measures of restriction are adopf.cd by Congress and European 
Govermnents, it is likely that at most times enough immigrants will 
reach our shores to affect the question of emiiloyment. The outstanding 
lack at the present time is competent distributing agencies which will 
place the newcomers to the best advantage for employment, and particu¬ 
larly to help them to agricultural pursuits so that they may not swell 
the labor surplus at industrial centers. 

ZOKA P. WlI.KINS. 

* Donald G. Ferguson. 

• • .Foiin Koren. 




CHAPTER XII 

STRIKES AND LOCKOUTS IN THE UNITED STATES 

By C. W. Doten 

Definition of Strike and Lockout.—Many attempts have been made 
to define the terms “ strike ” and “ lockout,” and some writers have 
undertaken to formulate detailed classifications of these stoppages of 
work; but for the purposes of this study the following definitions seem 
as satisfactory as any. Moreover, most of the statistics contained herein 
have been gathered and compiled on the basis of this classification. 

“ A strike is a concerted withdrawal from work by a part or all of the employees 
of an establisliment, or several establishments, to enforce a demand on the part of 
employees,” * 

“ A lockout is a refusal on the part of an employer or several employers to per- ■ 
init a part or all of the employees to continue at work, such refusal being made to 
enforce a demai.d on the part of employers.”* 

It is extremely difficult in many cases to distinguish between strikes 
and lockouts. The industrial effects are practically the same, and even 
though statistics have been gathered separately for the two forms of 
dispute between employer and employee, it has seemed best in this study, 
which must of necessity cover a large field in a somewhat general manner, 
to deal only with strikes. To do otherwise would entail a duplication 
of aU tables or else the added labor of combining tables. If this were 
done, it would only increase the totals slightly, as the number of lock¬ 
outs is small in comparison with the number of strikes, and it would render 
it difficult to check the accuracy of the figures by reference to the original 
sources. 

Lack of Statistical Information.—It is unfortunate that during the 
past sixteen years there should have been no adequate statistical inves¬ 
tigation of strikes in the United States. The record of strikes for the 
twenty-five year period from 1881 to 1905, inclusive, is complete and 

* Twenty-first Annual Report of the (U. S.) Commissioner of Labor, 1906, pagtf 11. 
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detailed by reason of four exhaustive reports * published by the United 
^ States Bureau of Labor., These reports were based upon investigations 
in the field by expert agents of the Bureau. 

Busing the past seven years the Bureau ^ has gathered statistics of 
strikes and lockouts from various sources such as daily papers, labor 
journals, and the reports of state boards of conciliation and arbitration, 
and has published them in the Monthly Labor Review. The Bureau does 
not regard these statistics as comparable with those contained in the earlier 
reports either in completeness or in accuracy, for it has not undertaken 
any special field investigations, and it has no authority “ to require 
reports relative to strikes from anyone.” 

Number of Strikes.—It is not safe to assume that even the number 
of strikes is complete in these recent reports, though this is the sim¬ 
plest information to be obtained. In the following table the recent figures 
are included with those taken from the earlier reports. The reports for 
.1916-1919 do not give the number of establishments or the number of 
employees affected in such a way as to make it possible to include them 
in this table. 

It is apparent from an examination of Table I that strikes increased 
in number during the twenty-five years from 1881 to 1905. The number 
of strikes and the number of establishments involved in these disturb¬ 
ances have increased at a more rapid rate than the growth of population 
or the numbers of wage earners. 

It is apparent from Table I that the number of strikers and the num¬ 
ber of employees thrown out of woik by strikes have not increased as fast 
as the number of strikes. 

Causes of Strikes.—In the earlier reports of the United States Bureau 
of Labor, strikes were classified according to causes or objects, and the 
practice is still continued by the Bureau, though the list of causes now 
used is much shorter. A strike usually has more than one cause or object, 
and it frequently happens that the cause announced by the strikers may 
not be the most fundamental one. It is therefore difficult to secure 
information on this point, and all classifications of this sort must be 
regarded as merely an approximation of the truth. 

It is probable, however, that the degree of error is not very great in 
the case of such causes as arc included in Table II. 

Wages and hours have always been the chief cause of strikes and 

' Those reports were as follows: 

1. Third Annual Keport covering the period from .Ian. 1, 1881, to Dec. 31,1880. 

2. Tenth Annual Iteport, Jan. 1, 1887, (.o June 30, 18i)f. 

3. Sixteenth Annual Report, July 1, 1894, to Dee. 31, 1900. 

4. Twenty-first Annual Report, Jan 1, 1901, to Dec. 31, 190C. 

• Now the Bureau of Labor Statistics. 
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TABLE I 

Strikes, Establishments Involved, Strikeils, and Emi’lovers Thrown out of 
Work, By Years, 1881 to 1919 


Year 

Strikes 

Establishments 

Strikers 

Employees 
Thrown Oot of 
Work 

Number 

Average 

per 

Strike 

Numlier 

Average 

per 

Strike 

Number 

■ 

1881 

471 

2,928 

6.2 

101,070 

215 

129,521 

275 

1882 

454 

2,105 

4.6 

120,860 

266 

154,671 

341 

1883 

478 

2,759 

5.8 

122,198 

256 

149,763 

313 

1884 

443 

2,367 


117,313 

205 

147,054 

332 

1885 

645 

2,284 


158,584 

246 

242,705 

376 , 

1886 

1432 

10,053 

7.0 

407,152 

284 

508,044 

.355 

1887 

1436 

6,589 

4.6 

272,776 

190 

379,676 

264 

1888 

906 

3,506 

3.9 

103,218 

114 

147,704 

163 

1889 

1075 

3,786 

3.5 

205,068 

191 

249,559 

232 

1890 

1833 

9,424 

5.1 

285,900 

156 

351,944 

192 

1891 

1717 

8,116 

4.7 

245,042 

143 

298,939 

174 

1892 

1298 

5,540 

4.3 

163,499 

126 

206,671 

159 

1893 

1305 

4,555 

3.5 

195,008 

149 

265,914 

204 

1894 

1349 

8,196 

6.1 

505,049 

374 

660,425 

490 

1895 

1215 

6,973 

5.7 

285,742 

235 

392,403 

323 

1896 

1026 

6,462 

5.3 

183,813 

179 

241,170 

235 

1897 

1078 

8,492 

7.9 

332,570 

309 

408,391 

379 

1898 

1056 

3,809 

3.6 

182,067 

172 

a249,002 

o236 

1899 

1797 

11,317 

6.3 

308,267 

172 

417,072 

232 

1900 

1779 

9,248 

5.2 

399,656 

225 

505,066 

284 

1901 

2924 

10,908 

3.7 

396,280 

136 

543,386 

186 

1902 

3162 

14,248 

4.5 

553,143 

175 

659,792 

209 

1903 

3494 

20,248 

5.8 

531,682 

152 

656,055 

188 

1904 

2307 

10,202 

4.4 

375,754 

163 

517,211 

224 

1905 

2077 

8,292 

4.0 

1 

176,337 

85 

221,686 

107 

1914 

b 1204 







1915 

b 1246 







1916 

3681 







1917 

4324 







1918 

3232 


1 





1919 

3253 


1 






a Not including 2 strikes involving 33 establishments not reported. 
b Figures not comparable with those in following years, though best available. 
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will pwbably continue to be in the future, though they do not now have 
,the prtipondcrancc that they had in the earlier years. It should be 

TABl.E II 

Strikes Due Wholly ok Partially to Certain Causes 


Years 

Wales and Hours 

1 

Rkcognition 

OF TiiK Union 

Sympathy 

Number 

Per Cent 
of all 
Strikes 

Number 

Per Cent 
of all 
Strikes 

Number 

Per Cent 
of all 
Strikes 

1881 

397 

84 3 

32 

6 8 

4 

0 8 

1882 

349 

76 9 

31 

6 8 

4 

0 9 

1883 

370 

77 4 

46 

9 6 

3 

0 6 

* 1884 

333 

75 2 

42 

9 6 

9 

2 0 

1885 

479 

74 3 

.54 

8 4 

20 

3 1 

188(5 

1123 

78 4 

1(55 

11 5 

41 

2 9 

1887 

896 

62 4 

265 

18 5 

67 

4 7 

1888 

560 

61 8 

143 

15 8 

.34 

3 8 

1889 

686 

63.8 

161 

15 0 

65 

6.1 

1890 

1129 

61,6 

280 

15 6 

181 

9 9 

1891 

9,58 

55.2 

298 

17 4 

198 

11 5 

1892 

744 

57 3 

238 

18 3 

116 

8 9 

1893 

810 

62 1 

219 

16 8 

59 

4 5 

1894 

878 

65.1 

190 

14.1 

118 

8 8 

189.5 

864 

71 1 

200 

10.5 

7 

0 6 

1896 

609 

,59.4 

278 

27.1 

6 

0 6 

1897 

741 

68.7 

175 

16 2 

8 

0 7 

1898 

713 

67.5 

214 

20.3 

8 

0.8 

1899 

1205 

67.1 

448 

24.9 

26 

I 5 

1900 

1231 

69 2 

376 

21.1 

27 

1.5 

1901 

1679 

57 4 

967 

32 1 

09 

2.4 

1902 

1967 

62.2 

1014 

32.1 

83 

2.6 

1903 

22.55 

64 5 

1106 

31.7 

83 

2.4 

1904 

1140 

49 4 

898 

38 9 

85 

3 7 

1905 

1076 

51 8 

738 

35 5 

56 

2.7 

1914 

389 

,52.7 

89 

12.0 

25 

3.4 

1915 

673 

64 3 

79 

7.6 

9 

0.9 

1916 

1929 

62 6 

556 

18.0 

32 

1.0 

1917 

2124 

59 8 

507 

14 3 

70 

1 9 

1918 

1779 

63.6 

367 

13.1 

34 

1.2 

1919 

1656 

1 

64.3 

1 

690 

22.6 

100 

3,3 


remembered that more than one-half of the strikes in 1881-1882 and nearly 
one-h'alf in 1883, 1884, 1885, and 1886, were by unorganized labor and 
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consequently no question (rf recognition of the union could have been 
involved in these disputes. Even if these fix years are left out of 
account, there was a very large increase in the number and proportion* 
of strikes due to this cause, especially after 1897. It will be surprising 
to many, however, to see that there has been a marked falling-off in the 
relative number of strikes for this cause in recent years as compared with 
1898 to 1905. 

Surprise may also be aroused by the figures for sympathetic strikes. 
Thirty years ago such strikes were very common; but during the depres¬ 
sion of the 90’s they almost completely disappeared as they did again in • 
the hard times of 1915, and for the past quarter of a century they have 
been relatively unimportant, so far as can be soon from the data now 
available. 

Strikes against reductions in wages increase in a period of depression, 
cs|)ccially in the earlier stages of the downward swing of production and 
prices, while st.rikes for an increase in wages move in the opposite direc-; 
tion. At the present time many such defense strikes arc occurring. 

It is significant that even strikes ostensibly for an increase of wages 
are really for the purpose of preventing a reduction and are undertaken 
in some cases at least in the hope that through arbitration or compromise 
a somewhat smaller reduction will bo suffered. 

Jurisdictional Disputes.—One other class of strikes should be men¬ 
tioned Lecau.se of the very great popular misconception in regard to their 
frequency. These arc jurisdictional disputes, that is, strikes by the 
members of one trade .against the performance of work which they regard 
as belonging to their craft by members of some other craft or trade. 
According to the Bureau’s report, there were in 1910, 19 such strikes; in 
1917, 21; in 1918, 16; and in 1919, 15. Reduced to percentages, they 
constitute about 0.5% of all strikes in these years and .are one of the least 
important classes of disputes deemed worthy of separate consideration. 

In the fjeriod 1881 to 1905, there were 315 strikes of this sort out of 
36,757, or a little over 0.8%. The percent.age of establishments was 0.3%, 
and out of a total of 6,728,048 strikers only 4,220, or 0.06%, struck for 
this reason. 

Table III shows the relative nuinbeis of strikes ordered by labor 
organizations and those which have taken place among unorganized 
laborers during the period from 1881 to 1905. It is significant that 
strikes of the latter type were more numerous than union strikes in 1881 
and 1882, and that they remained nearly equal until after 1886. It is 
also noteworthy that non-union labor does not use the same judgment 
in timing its strikes to conform with favorable business conditions. This 
is particularly noticeable during the period of depression in the 90’s. 
The number of union strikes decreased much more than the fall in eom- 
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modity, prices in this period and rose much more rapidly than the index 
of prices when conditions improved after 1898, while non-union strikes 
show no such conformity to business conditions. 

TABLE m 

A Comparison op the Strikes op Organized and Unorganized Labor 


Year * 

Ordered by Labor 
Organizations 

Not Ordered by Labor 
Organizations 

Number 

Per Cent 

Number 

Per Cent 

WM 

223 

47.4 

248 

52.6 

IB 

220 

48.5 

234 

51.5 


271 

.50 7 

207 

43.3 

1884 

240 

54.2 

203 

45.8 

1885 

357 

55.3 

288 

44.7 

1886 

703 

53 3 

009 

46.7 

1887 

952 

06 3 

483 

33.7 

1888 

016 

68,1 

288 

31.9 

1889 

724 

67 3 

351 

32.7 

1890 

1306 

71,3 

525 

28.7 

1891 

1284 

74.8 

432 

25.2 

1892 

918 

70.7 

380 

29.3 

1893 

906 

69.4 

399 

30.6 

1894 

847 

62.8 

501 

37.2 

1895 

658 

54 2 

555 

45.8 

1896 

662 

64.6 

363 

35.4 

1897 

596 

55.3 

482 

44.7 


638 

60.4 

418 

39,6 

1899 

1115 

62.1 

682 

37.9 

1900 

1164 

65.4 

615 

34.6 

1901 

2218 

75.9 

706 

24.1 

mSSm 

2474 

78.2 

688 

21.8 

■iH 

2754 

78.8 

740 

21.2 

1904 

1895 

82 1 

412 

17.9 

1905 

1552 

74.7 

525 

25.3 


* No comparable figures are available in the reports of the Bureau of Labor Statis¬ 
tics for the years 1914-1919. 

Table IV classifies strikes by industries. It is taken from a much 
larger table in the Report' of the Bureau of Labor. Certain very marked 
differences among the industries are to be noted in this table. In Boots 
and Shoes, Textiles, Glass, and Railroad Transportation strikes are usually 
confined to one plant or establishment, while in the Building Trades, 
• ‘ Twenty-first Annual Report of the Commissioner of Labor, pp. 16-17. 
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Clothing, and some others a» considerable number of establishments are 
usually involved. 


TAHLE IV 


SriiiKEH, Establishments Involved, Sthikebs. and Employees Thkown Out of 
WoiiK, by Inddstries, in which the Greatest Number of Strikes Occurred, 
1881 TO 1905 


Industxy 

1 

1 

Strikes 

Estabushments 

1 

Stuikes 

! 

Employees 
Thrown Out 

OF Work 

Number 

j 

Average 

jier 

strike 

NunilxT 

.'\veragc 

]>er 

strike 

Number 

Average 

per 

strike 

Boots and Slioos... 

1,101 

1,.5.5.5 

1 4 

88,5.53 

SO : 

100,0.59 

145 

Builcling Trades ... 

9,.5()4 

09,899 

7 3 

917,905 

90 

1,083,009 

113 

Clothing, Men's .. 

1,117 

15,990 

13 9 

.372,214 

325 

459,0,59 

400 

Clothing, Women’s . 

(>40 

4,918 

7 7 

215,.595 

337 

232.1.'''1 

363 

Coal and Coke. 

.3,330 

17,025 

5 1 

2,0(K),3.53 

001 

2,400,743! 

738 

Textiles. 

1,251 

1,878 

1 5 

250,3.52 

201 

434,354' 

347 

Cotton and w<x>len 








goods . 

111 

440 

4.0 

38,308 

345 

04.928 

585 

Cotton g' ods . . 

005 

832 

1 3 

100,3.57 

250 

277,470 

417 

Wooden goods 

79 

187 

2 4 

12,031 

100 

14.010 

177 

Woolen goodf>.. .. 

390 

419 

1 1 

33,0,50 

83 

77,940 

197 

Foundry and Machine 








Shop. 

1,008 

4,722 

2 8 

208,352 

125 

282,700 

169 

Freight handling and 


! 






Teaming. 

910 

5,005 

0 2 

249,.54,5 

272 

275,483 

301 

Glass. ' 

.548' 

1,0'20 

1.9 

03,041 

no 

135,431 

247 

Iron and St^el . .. 

835, 

1,219 

1 5 

2,50,1‘2.5 

300 

436,647 

523 

Printing and Publish- 








ing. 

1,001 

2,999 

3.0 

44,424 

44 

58,471 

58 

Kailroad trausporta- 








tion. 

,500 

080 

1.3 

123,413 

244 

218,303 

431 

Stone quarrying and 








cutting. 

1,057 

4,4.50 

4 2 

1'22,G71 

110 

142,451 

135 

Tobacco : 

Cigars and Ciga- 



1 

1 





rettes. 

1,780 

7,381 

4.1 

231,988 

130 

281,890 

158 

Total. 




5,14.5,131 

203 

6,661,420 

263 . 

Total all Industries 

30,7.57 

181,407 

4.9 

6,728,0481 

183 


237 


It can be seen that two industries, the Building Trades and Coal and 
Coke, are the ones in which the strike evil is most prevalent. These 
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two industries are responsible for more than one-half of all the strikes 
covered by this table find more than one-third of all the strikes in the 
•country. Tliey have a. still grcatei' preponderance over other lines of 
industry as measured by the number of strikers and the number of 
employees thrown out of employment as a result of strikes. It will be 
noted later on in this report that there is a very clear correlation between 
the number of strikes and the seasonal or irregular character of employ¬ 
ment. Is it too much to hope that strikes could be greatly reduced in 
these industries if the employees in them could be assured of more regular 
and cOiistant employment? 

Losses in Wages and Production.—In its sixteenth annual report, 
the United States Bureau of Labor undertook to ascertain the wage 
loss to employees and the loss suffered by employers by reason of strikes 
during the twenty-year period from 1881 to 1900. The following table 
gives these losses by yeai's: 

In commenting on these figures, fhe bureau calls attention to the 
fact that many of these losses were made up later by speeding up the 
work, by more regular employment, etc., so l-hat they must not be regarded 
as net losses in the case of either the employees or the employers. It 
should be noted also that many of the strikes were for higher wages 
and were successful. In such cases it is probable that the wage loss to 
employees was soon recovered t hrough larger earnings. 

Even taking the figures as they stand, they arc not particularly 
impressive as evidence of great, loss. The total loss to employees in twenty 
years was only .12(17,803,478 or a yearly average of $12,893,174. The 
loss to employers avei'agcs $0,13G,.'5.'')(> a year. 

The loss to employees, if it, had been borne equally by all those gain¬ 
fully employed, according to the Clcnsus classification, would have 
imposed an average burden of only .5.0 cents a year upon each person. 
The per capita burden in 1881 would have been 19 cents, in 1890, 43 
cents, and in 19(X), 63 cents. 

But all those gainfully employed are not laborers or wage earners, 
therefore it may bo worth while to make another estimate. W. I. King 
in his “ Wealth and Income,” p. 168, gives a table which is perhaps as 
accurate as anything yet published on the number and earnings of wage 
earners in the United States. Making use of his figures as the basis of 
computation indicates that the average annual loss per wage earner 
during the twenty-year period was 77 cents, while in 1881 it was 29 cents, 
in 1890, 85 cents, and in 1900, 90 cents. King estimates the average 
wages in 1900 to have been $417. Thus the loss due to strikes in that 
year would have amounted to a little over 0.2% of each working man’s 
wages, or in other words about | of a day’s time, while the yearly average 
for lihe whole period would have been about f of a day per capita. In any 
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(lase it is less of a loss than an added national holiday such as Armistice 
Day would entail. Moreover it i.s worthy of ncjle that illness occasions a 
loss each year at least (.welve iimes as great, and tliat the lire loss in the 
country (ISSl-lOOO) was nearly ten times the wage loss due to st-riljes. 

'I'AliLl-: V 

Wack Loss or Emi'lotehs, Assistanck to Emi'Loyiohs, and Isiss or Emi'Uiykks,' 
Janua'iy 1, ISSl TO Dkcemseu ai, IHOO 



'I’o (Into wluMi strikers were re- 
einployed or employed elsewhere 




Assislanc(‘ to 

TrOSS U) 

kan[)loy(‘rs 


loss of 

em]>loyees 



einployi'es 

by labor 
orpmizations 


ISSl 

$;i,:;72,.‘)7s 

$2,87,999 

$1,919,483 

iss-j 

9.S(^,22S 

734,:i;i9 

4,209,094 

tss;i 

(1,274,480 

401,233 

4,090,027 

1SS4 


407,871 

:i,393,073 

IKS.'i 

10,0(«,248 

40.0,827 

4,:i88,S93 

1 S8r> 

11,902,4.'.;! 

1,122,1:10 

12.:i,77,S08 

1S87 

lf>,.'')00,,''>;!4 

1,121,5.';4 

0,098,495 

iSaSK 

ti,:577,7 40 

1,7.72,008 

0,.709,017 

(HS9 


,792,017 

2,930,7.52 

ISlK) 

i;!,87.'),;!;!8 

910,28.7 

.7,13.7,401 

IKili 

14,801,50.'> 

l.i:t2,,7.77 

0,170,088 

iHtri 

10,772,022 

h:i3,;i74 

.7,145,091 

IS'lli 

9,9;!8,048 

.703,183 

3,400,19.7 

1H<»4 

:!7,14.'),.'->32 

931,0.72 

18,982,129 

ISilf. 

111,044,830 

.7.79,10.7 

.7,072,282 

ISiK) 

11,098,207 

402,10.7 

.7,304,23.7 

1S97 

17,408,904 

721,104 

4,808,087 

1S9S 

10,037,281 

.78.7,228 

4,.790,402 

1H<J9 

l.''),l.'')7,9G.'') 

1,090,0.30 

7,443,407 

19tK) 

IS,341,.WO 

1,434,4.72 

9,431,299 

Total 

*2.'>7,803,478 

$10,174,793 

$122,731,121 


But the above reckoning has been based upon the assumption that 
the loss set forth in 'fable V is an actual loss. As has already been noted 
there arc numerous ways in which this loss may be compensated for or 
offset. Perhaps the most important of these is that the time lost in 
strikes is really taken out of the time that employees would have been 
idle in any case rather than out of production time, 'riiis is particularly 





310 


WASTE IN INDUSTRY 


true of seasonal and irregular occupations and industries like the building 
trades, elothing manufaetpres, boot and shoe manufactures, glass making, 
quarrying, and coal mining. 

Strikes in Seasonal Occupations.—It is significant that more than 
one-half of all the strikes that occurred between 1881 and 1905 and much 
more than one-half of the employees thrown out of work were in 
occupations or industries that are highly irregular or distinctly seasonal 
in character. Among these coal and coke is the most conspicuous, 
because 9% of the strikes and over 28% of all the employees thrown 
out oi work through strikes were in this industrj'. It is possible to trace 
the effects of strikes in this industry both upon the employee’s working 
time and upon production. This is done in the following table: 

I’ABLE VI 


Strikes and Prorcction in Coal Mines, Anthracite and Bituminols, in the 
United States, 1910 to 1910 * 


Year 

Men em¬ 
ployed. 
Thous¬ 
ands 

Men on 
Strike. 
Tlious- 
ands 

Working days lost 
by reason of strikes 

Days 

worked 

per 

year 

Average tonnage 

Tons of 
coal 

produced 

Millions 

Per man 
employed 

Per man 
on strike 

Per man 
l>cr year 

Per man 
per day 

1910 

725 

218 

26.5 

88 0 

220 

618 

2.8 

447 

1911 

722 

41 

1.3 

24 0 

220 

615 

2.8 

443 

1912 

723 

311 

17.3 

40 0 

226 

663 

2 9 

478 

1913 

748 

135 

4.1 

22 5 

238 

681 

2.9 

509 

1914 

763 

162 

14.5 

68 0 

210 

602 

2.9 

459 

1915 

734 

67 

3 4 

37.0 

209 

645 

3.1 

475 

1916 

721 

171 

4.6 

19.5 

236 

732 

3.1 

527 


* Geological Survey figures in the Statistical Abstract of the United States, 1917, 
pp. 259, 537. 


Table VI indicates very little correlation between strikes and either 
the yearly output of coal or the extent of employment. Taken by them¬ 
selves the figures representing the number of men on strike and working 
days lost per man would seem to indicate a tremendous waste in product¬ 
ive capacity and a great loss in wages; but it is apparent that these 
losses were almost entirely wiped out before the end of the year. 

It is noteworthy that there was more coal produced in 1910 than in 
1911, even though the former year witnessed many protracted strikes 
involving large numbers of employees. Moreover, there was no real loss 
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of employment by reason of these strikes. Again 1912, with 43%>of the 
entire labor force out on strike and with an efverage loss per man of 40 « 
days, shows large total production, increased output per man per day 
and per year, and six days more employment per man than the previous 
year which was relatively strikeless. 

Low production in 1914 and 1915 was due to general business depres¬ 
sion caused by the Great War rather than to strikes. 

It b probable that much the same results would be shown if statistics 
could be obtained in other seasonal and irregular employments.. It is 
true also that all employments are subject to more or less irregularity, 
especially when individual establishments arc taken into account. 

These statistics therefore confirm to some extent the general feeling 
among wage earners that strikes do not in the long run mean much real 
loss of time to the men and that such loss as does occur is in the end more 
than compensated for by the purposes attained by means of the strike. 
It is probably futile, therefore, to attempt to convince workingmen by* 
the citation of statistics that striking is inexpedient. 


STATE REPORTS ON STRIKES AND LOCKOUTS 

Many states have bureiius or dci)artments of labor or conciliation, 
mediation, and arbitration boards which arc concerned with industrial 
disputes. Most of these states publish annual or biennial reports on these 
matters, though few of these reports are really statistical in character. 
Some of them describe in detail the most serious or important cases 
handled, and give an alphabetical list, by names of concerns, of other 
cases in which the board or department has been interested. In such 
reports the lists are never a complete record of all the strikes in the 
state, and they cannot be used for statistical purposes. 

In a few states, notably Massachusetts and New York, the depart¬ 
ments of labor or boards of arbitration publish detailed statistics of 
strikes each year. These are not always comparable with the statistics of 
the United States Bureau of Labor Statistics, however, as the fiscal year 
is used in some cases instead of the calendar year, or they may lump 
strikes and lockouts together and use a very different classification of 
industries. A brief discussion of the statistics of one of these states will 
indicate what can be obtained from the best of these state reports. 

New York.' —The third deputy commissioner in charge of the Bureau 
of Mediation and Arbitration reports the following record of “ disputes ” 
for the fiscal year ending June 30, 1918, and for the three preceding years: 

■State of New York, Annual Report of the Industrial Commission, 1918. New 
York State Department of Labor. 1919. 
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COMPARISON OF DISPUTES, 1915-1918 


r 

1915 

1 1916 

1917 

1918 

Number of strikes and lockouts. 

104 

328 

234 

265 

Employees involved directly. 

53,855 

222,325 

144,951 

83,6.50 

Employees involved indirectly. 

2,407 

31.629 

18,376 

6,355 

Aggregate days of working time lost.. 

868,838 

9,581,163 

2,600,335 

1,519,884 


It is interesting to note that, according to the United States Bureau 
of Labor Statistics, there were the following number of disimlcs (strikes 
and lockouts) in New York State: 1916, 592; 1917, 711; 1918, 683. 
These figures are for the calendar year and arc therefore not directly 
comparable; but it is perfectly apparent that the state report falls far 
■short of covering all disimtcs, though i(, may include the most important 
ones. 

This report also contains a detailed analysis of the figures for 1917 
and 1918, “ trades affected,” “ principal cause or object of disputes,” 
“ results of disputes,” and “ methods of settlement.” It is interesting 
to note that there were no sympathetic strikes in either of these years, 
which is further evidence of the relative insignificance of this class of 
strikes. 

The most significant thing about this record of disputes is the serious¬ 
ness of the disputes in 1916 as indicated by aggregate lost time. This 
table indicates also a small increase in the number of strikes in 1918 
(.July 1, 1917 to June 30, 1918) which nearly coincides with the first year 
tlxat this country was in the War; Init it is apparent that these disputes 
were not serious ones and were of short duration, because the number 
of persons involved and the days of lost time were relatively small. 

The deputy commissioner lays gre;it stress upon the serious loss to 
the men and to the community as indicated by the days of working time 
lost, particularly in 1916. Indeed there were serious losses; but they 
represent only one day per capita for tlie entire population of the state, 
and about two days each for those classed by the United States Census 
as gainfully employed in tluit slate. The average per wage earner in the 
state may be estimated for that year at al)out 2.6 days, while the average 
loss per person on strike or thrown out of work by reason of disputes was 
32.7 days. These wore indeed heavy losses, particularly to those involved 
in the disputes, if they cam(' out of the timt' when these people would other¬ 
wise have been employed; but it should be noted that at this time, July 
1, 1915, to June 30, 1916, industry had not fully recovered from the seri¬ 
ous ‘depression which followed the outbreak of the war in Europe and 
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which caused an unusual a&ount of unemployment during the wjnter of 
1914-1915. 

How much of this lost time was in seasonal and irregular trades cannot 
be determined from the 1918 report; but it may be approximately esti¬ 
mated on the basis of the detailed figures for 1917 which are given in this 
report. According to these figures, 32% of the lost time was in the 
building trades and the clothing industry. • 

CONCLUSION 

It is clear that there are no statistics available for the past fifteen 
years that cover a sufiicient period of time or a wide enough range to 
render detailed comparisons with the period 1881 to 1905 safe or even 
possible in many particulars. 

Such comparisons as can be made, however, indicate that a very 
large proportion of strikes in recent years have occurred in seasonal and 
irregular occupations, such as the clothing industry, coal mining, and the 
building trades, in which employees do not ordinarily work much more 
than two-thirds of the time. 

It may be questioned whether such detailed studies as were made by 
the United States Bureau of Labor down to 1906 should be undertaken 
again at government expense. It is certain that no private organization 
could aiiord to bear the cost of such investigations. 

Statistics, when properly interpreted, do not support the popular 
belief that strikes are responsible for great losses in earnings to wage 
earners or in the output of industry. 

The strikes that have seriously affected or threatened the public 
welfare and the ongoing of industry are such strikes as those in the steel 
and coal industries in 1919, or such as have been imminent at times on 
the railroads of the country. England has been menaced by strikes of 
this sort several times since the close of the War. No statistical study 
of strikes in the past would be of any use as a means of showing the effects 
of such strikes as these, and none would be necessary in any case, for 
it is perfectly clear that they would lead to disastrous consequences to 
industry and to the general welfare which would be out of all proportion 
to the losses in wages and profits of those directly concerned in them. 
Such strikes must be prevented if it is possible to stop them. 

Statistics show that strikes are most frequent and most prolonged 
in the seasonal and irregular occupations. Attention has been called to 
the probability that this may be in part due to the fact that the ordinary 
penalty for striking, namely, loss of earnings, is not effective in indus¬ 
tries where workmen are normally idle about one-third of the time. 
Strikes in such occupations are probably due also to the difficulty of’get- 
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ting and keeping wage rates sufficiently aboVe the rates in more regular 
trades and industries to enable the laborers to maintain a decent standard 
of living throughout the year. Whatever the reason or the cause, the 
remedy, is to stabilize or regularize the employment. 

Finally, strikes are merely symptoms of more fundamental maladjust¬ 
ments, injustices, and economic disturbances which produce unrest, 
discontent, and bitterness among the ever-increasing number of industrial 
workers. Treating symptoms rarely reaches the roots of the disease. 
Suppressing strikes will not cure social unrest; but will probably increase 
it. Strikes are always regrettable; but not always reprehensible. Until 
the social millennium is attained, they will continue to occur and will be 
sometimes necessary both as a direct defense against injustice and oppres¬ 
sion and as the only way of compelling the public to give its attention to 
hidden evils in industrial relations. 

C. W. Doten. 



CHAPTER XIII 


THE LEGAL MACHINERY FOR ADJUSTING LABOR DISPUTES 
IN THE UNITED STATES 

By John Koren • 

Variety.—AiiKsricaii Icigislation for the settlement of labor disputes pre¬ 
sents almost as many varieties as there are states. The nomenclature of the 
bodies created to deal with controversies between employer and employee 
may in many cases be the same, but their duties, manner of appointment, 
etc., vary in a confusii^; manner. About the only consolation to be 
drawn from this legislation is the fact that the need for it is recognized. ” 
The following tabular exhibits justify this generalization. 

Table I shows by type the American statutes relating to industrial 
arbitration. Seven of the states have laws for local arbitration, but no 
permanent agency to execute them. Two states legalize permanent 
district or county boards established by private parties. Eight states 
(Alaska and the Philippines are not included) provide for arbitration or 
conciliation by the State Commissioner of Labor or other state officials. 
In twenty-seven states there are laws creating a special State Board or 
(Commission for the settlement of labor disputes. In the case of Kansas 
a Court of Industrial Relations has been established, with very broad 
jjpwers, which is without a counterpart in this country. Seventeen 
states (Porto Rico is not included) make provision for local boards as 
well as for bodies with state-wide powers. 

Adequacy.—Table II shows that the state legislation creating machin¬ 
ery for the adjustment of industrial disputes is active in eleven states, that 
is, functions with more or less success; that it is inactive in five states; and 
dormant in eighteen, not counting Alaska, the Phihppine Islands and Porto 
Rico. (In eleven states, without counting the District of Columbia and 
Hawaii, no legislation worthy of the name exists.) The figures carry 
their own comment. It is a fair statement that for the country as a 
whole the bodies for the adjustment of industrial disputes are not func¬ 
tioning. It will also be noted that several highly important manufacturing 
states are included in the lists of states with inactive or dormant legislation. 

A study of how the legislation works in states in which it is reported 
to be active would require a long and intimate investigation quite beyond 
the limitations set for the inquiry into industrial waste. But it is .not 
hazardous to remark that in no state has the existing machinery shown 
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itself capable of meeting a great crisis. Thfe experience in Kansas is too 
new to be included in this»comment. 

TABLE I 

Anuirican Statutes Relating to Industrial Arbitration: by type, as follows: 

1. Laws providing for local arbitration with no permanent agency therefor. 

11. Laws providing for pennanent district or county boards established by private 
' parties. 

III. laiws providing for arl)itralion or conciliation through the agency of State Com¬ 

missioners of Labor (or other State oflicials). 

IV. Laws providing for a special State Board or Commission for the settlement of 

industrial disi)Utes. 

V. I.*ws providing for local boards, as well as statewide bodies. 


I 

II 

Jll 

IV 

V 

Alaska 

Iowa 

Alaska 

Alabama 

Alabama 

Indiana 

Kansas 

Arkansas 

(alifornia 

C’alifornia 

Iowa 


Colorado * 

(’olorado 

(Colorado 

Nevada 


Georgia- 

Connect icut 

Kansas 

New Jersey 


Maryland * 

Idalio 

Maine 

Texas 


Missouri * 

Illinois 

Maryland 

Washington 


Nevada 

Jvansas 

Massachusetts 



Philippine Islands 

Louisiana 

Michigan 



South Dakota 

Maine 

Minnesota 



Washington 

Maryland 

Montana 




Massachusetts 

Neliraska 




Michigan 

N<‘w York 




Minnesota 

()hio 




Missouri 

()r<‘gon 




Montana 

Pennsylvania 




Neliraska 

Porto Kieo 




New Hariis))hiro 

Khode Island 




New York 

South Carolina 


fthio 

tiklalioma 
t Iregon 
rennsylvania 
Porto Bieo 
lihode Island 
South Carolina 
lit,ah 
Vermont 
Wisconsin 

•Old law, now in disuse, but .still on slatule books. Not included in other tables. 

(In Colorado, Idaho, Illinois, Maryland, Massai husetls, New York, Ohio, Pennsyl¬ 
vania, Philippine Islands, Bhode Island, and I'tali, mediation a.n(l arbitration is carried 
on as a part of the central deiautmenl. of labor, under various names.) 

Whether adequate bodies can bt; cntiited for the purpo.se in hand is 
another question. The need of pro|)erly coinstituted laltor courts, or agen¬ 
cies* called by some other name, is generally agreed upon, but how they 
should be,constitutcd, the jurisdiction that should be given them, etc.. 
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roiiiaiu to be determined. ‘Meanwhile, in view of the obvious 'industrial 
waste resulting from labor disputes, it is certainly not an over-statement 
to say that one of the urgent measures for its elimination is to acquire tlfe 
wisdom to create and operate successfully agencies endowed with.sufficient 
power and wisdom to stop the thousands of destructive and needless 
controversies over labor questions. 

The remaining tables show numerous details of legislation in regard 
to the various bodies intended to function in labor disputes. They help 
to illustrate the helter-skelter character of existing laws, which in large 
part seems to result from accident, for there is little evidence th'at thesei 
laws are based upon a knowledge of requirements and the best experience. 
No extended analysis of these tables is in order here; they are capital 
evidence of the ineptitude of our legislation and point to conditions that 
spell constant waste and grave dangers likely to arise at any moment. ^ 

TABLE II 

Ameuican iState Leoislation fob the Adjostment of Industrial Disputes 


Classified according to activity of the l)ody created for this purpose. 


Active 

Inactive 

Dormant 

No Legislation 

Colorado 

Iowa 

Alabama 

Arizona 

Illinois 

Maine 

Alaska 

Delaware 

Kansas 

Nebraska 

Arkansas 

District of Columbia 

Maryland 

Porto Hico 

California 

Florida 

Massachusetts 

Washington 

Connecticut 

Hawaii 

Minnesota 

Wisconsin 

Georgia 

Kentucky 

New York 


Idaho 

Mississippi 

()hio 


Indiana 

New Mexico 

Oregon 


Louisiana 

North Carolina 

Pennsylvania 


Michigan 

North Dakota 

Utah 


Missouri 

Montana 

Nevada 

New Hampshire 

New Jersey 
Oklahoma 

Philippine Islands 
South Carolina 
Texas 

Vermont 

Tennessee 

Virginia 

West Virginia 


(Wyoming possesses a Constitutional provision commanding the State Legislature 
to create an agency for the adjustment of industrial disputes, but no statute has ever 
been passed to carry out such provision.) 

(The provisions of Rhode Island and South Dakota are too recent to admit of classi¬ 
fication here.) 

‘ The tables have boon prepared by Mr. Carl I, Wheat. 
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Nomenclatube or State Agencies fob Industbial Conciliation in the United States and the Compabahvb Acnvmr or t 
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TAiiLE IV. — STATtTTOUY PllOVlHlONft 




1 

2 

3 1 4 

1 ^ 

1 

7 

K 



!i- 

12 

13 

|i4 


« 



1 

R 


1 



1 

1 




0} 


Index 


c 
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S. 

< 

e; 

S 

< 

c 

< 

R 

U 

e 

« 

■c 

«3 

u 

o 

e 

i 

C 

e 

p 

1 

Idaho 

Illinois 

Indiana 

eS 

f 

o 

Kansas 

2 

a 

9 

hJ 

Maine 


(.iBNBRAL 















1 

Pormancnt Iwanl or commliwlon (»tiit(‘-wl(lt‘) 

\ 



\ 

\ 

\ 


4 

\ 



X 

X 

X 

2 

Local or tcmp(>nir\ h(iur<bi 

\ 

\ 


X 1 

\ 





X 

X 1 

X 


X 

3 

Governor or Hiate Labor (/'oniinlsalon Riven duly lo 
















Intervene . 


\ 

\ 




X 








4 

OonMitiutloiuil ^ovlslon for Industrial arbitration 








X ' 








MAKB-UP op PKUMANKNT BOAHDrt ok (’OMMISMON.^ 















5 

Number of iiiembero 

3 



,( 

3' 

3 


9.1 

91 



3 

5 

3 

(i 

At>i>olni.w] bv Rovernor bv and wltli advice and con- 
















»ont 0 ? the Senate 

\'' 



x'- 

' ^ 1 

X 


X 




1 ^ 

X 

K 

7 

Tlcmovable by Rovernor 

\ 














a 

Term of office years 

2 ■ 



1 


2 


2 

1 





3 

u 

'J'4) contain a represenlatlve of emploverH ! 




X 

' ^ 



\ 

X ; 




x« 

\ 

]0 

T4» contain a representative of emplovws 




i 

X 1 

\ 


X 

X 




x" 

X 

1. 

To contain a neutral member 




\ 




xl" 





\ 

X 

12 

No more than two members to behniR to tlie aume| 
















pollt.leal part.v i 





\ 



\" 







13 

Previous residence in the slate reriulred tears 





2 










14 

To l>e competent iH‘rsons 




X 

. i 








X 

X 

16 

Not to have occupatlim or business Intcrb'rlnR alih' 
















duties on the nimtiilsslon 















Ifi 

To devote entire time to (1 iiI1(*k on the comiiilsslon 





\ 










17 

Neutral member to be chairman 




X 




\ 







18 

Neutral member to be chosen by the other members 













X 

Vx 

Hi 

If no aRreement within spcciflal time, governor lo 
















appoint neutral member 













X 

X 

20 

8fatc Labor C'ommissloner or oilier stale offi<-liil lo he 
















a member. 
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21 

Number of members 

3 

3 


3 






3 


5 


3 

22 

Mutually aRTectl on by the parties 















23 

Appointed bv Roveruor or other offielal 


X 



X 





X 

X 

X 



24 

One or more selected by employer (or to Ik* junployer) 

X 

X 


X 







X 

x"* 


\ 

25 

OneormoreseleetiHl bv employees (or to beemployet*H) 

X 

X 


X 







X 

x'* 


x 

26 

TlnorganlziHl cmploytTs to have opportunity In choice 

X 













, 

27 

One or more neutral members 

X 

X 


X 







X 




2 K 

Neutral members to be selected by the "Interested” 
















parties . 

i X 

X 


X 

1 






X 



X 

20 

If no aRreement on neutral member, Slate Board or 
















other ofBclal to appoint same 


III 













30 

Neutral memlier to be ehalrmun . 




X 










X 


Compensation 

Permanent Boards 

i 














31 

Yearly salary . 





X 







' X 



32 

Payment by number of days aelualK served 

X 



X 




X 





X 

X 

33 

Expenses allowed 

X 



X 

X 



X 




X 

X 

X 


Temporary or local boards 















34 

Compensation provided. 

1 * 

X 



X 





X 

X 

X 



35 

Expenses allowed. 


< X 









X 





Source of Compensation 















30 

AH expenses met by stale. 

X 



X 

X 



X 


X 

X 

X 

X 

X 

37 

Partly by state and partly by local aul horltles . 












X 



38 

All expenses to be met by the parties. 


X 














MEDIATION OR CONCILIATION (STATE BOARDS) 
Jurisdtettoft 

Scope 


1 













30 

Any Industrial dispute (numbers refer to number of 
















persons who must be Involved). 

X 

x« 

X!« 

X 

X 

X 

xw 

50»‘ 

i 25 




20 

10 

40 

Disputes not subject to suit at law or In equity 









X 




X 


41 

Where stoppage has begun or Is Imminent 

X 

X 


X 


X 








X 




2 

3 

4 

6 

6 

7 

8 


10 

11 

12 

13 

14 


For {ootQoteB, see 
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TABLE IV. —Stattjtort Provisioni 



S I I 

•s h. <e o 
<<00 


IIow Obtaintd 

42 On application or "submission*’ by one or by both 

partly* . X 

43 On advice or rwjuest of Bovernor of the state. x 

44 On notice from any source. 

45 On notice from specIQod sources (local or labor 

ofBclals, etc.). 

48 On own motion. 

47 Action mandatory whenever bourl learns of dispute 

Procedure 

43 Body deslgnalAxl or uKcnt. attempts me<Uuil(m_ 

40 Proceeds to kx’sHty of dispute. x 

50 Holds hearing . . 

611 Makes decision (Numbers reier to the number of days 
' within which decision or report must be made}... m 

52 Advisee parties what they should do ... 

53 If mediation Is unsuccessful, attempt made to prix'urc 

submission to arbitration. 

54 If parties full to keep promises, may ccosc action until 

agroemont. 

INYBBUOATION (STATE BOABDS) 

Juriidiction 

Scope 

65 Same as for mediation or conciliation . x 

58 Any Industrial dispute (Numbers refer U> number of 

persons who must be Involved) . 

67 Where stoppage has begun or is Imminent . 

58 Where mediation bus failed or arbitration Is refused... 

Hotc Obtained 

59 Same as for mediation. x 

60 On application by either party. 

61 On our information. 

62 On certain Information as speclfled. 

63 On request by governor. 

64 Action discretionary. 

Procedure 

66 Body deslKnated, or agent. Investigates dispute_ 

66 Proceeds to locality Of dispute. x 

67 Fixes responsibility. 

68 Makes decision (Numbers refer to the number of days 

within which decision or report must be made) 10 
60 Report to be made public (usually with recommenda¬ 
tion for fair settlement). 

70 MlscelJaneous powers of Invcetlgatlng l)ody<* . x<f 

71 Provision for court review of decision . 

Arbitration (State Boards) 

.furisdieffoR 

Scope 

72 Any Industrial dilute (Numbers refer to number of 

persons who must be involved). x 

73 Where stoppage has begun or Is Imminent. x 

HotD Obtained 

74 Where both parties Join in " submission " of cose to ar- 

bitratlon<>. x 

75 Submission to be In writing. x 

76 Signed by both parties. 

77 Statement of facte of the dispute . x 

78 Agreement to remain In action without strike or lock¬ 

out until award (Numbers show number of days 
this promise runs) . x 

79 Agreement to abide by award. x 



For footnotes, see 
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TABLE IV. —Statutory Provisions 


I^ocf-dure 

DcslKnated body examines or ''arbitrates” dispute.. 

«1 Procoe* to locality of dispute. 

^>2 Holds hearing*. 

Award 

82 Number of days wlibln which award must be made 

after completion of arbitration. 10 

84 May be made by a majority. 

85 To state facts of cose and Qndlngs relating thereto.. 

HO liliiding to extent of agrocment only... 

87 Hliidlng on parties who Join in submission. 

88 Number of months award will remain binding. 

89 May be abrogated by the parties by notice (Numbera 

show number of days' notice la required). 

9oJ To be made public. 

DUposMon of Copien of Award 

91 To be retained in record...I 

92 One to each party...: 

9.3 To governor (or other state officials).| 

94 To local officials (clerk of local court, mayor, etc.) .. 

Oenerai 

95 iUsum6 to be published in annual report. 

90 Some methods of enforcement by courts provided .. I 

Rtatotobt Provisions fob Local Boards j 

Powers** 

97 All powers of state body In the particular cose before 

this local board.I 

08 Exclusive Jurisdiction over this dispute, but may ask 
advice of Stale Board.. 

JvTisdietion 
Scope 

09 Any Industrial dispute (Numbers refer to number of 
I>eraona who must be Involved). 

100 Where mediation has failed. 

101 Where parties desire local rather than state action... 

How Obtained 

102 By‘'submission" by partly. 

Submission to Contain 

103 In writing... 

104 Signed. 

105 Btatements of facts of case. 

100 Agreement not to strike or lockout pending award... 

107 Agreement to abide by award. 

108 Agreement that award shall be "final". 

106 Agreement re length of time award shall be In force.. 

Procedure 

110 Members take oath. 

111 Members sign consent to act or "acknowledgment".. 

112 Govwnor calls meeting. 

113 Board holds hearing. 

114 Gives notice of hearing....... 

115 May adopt own rules of procedure. 

116 Rules prescribed by state body. 

DectHoru 

117 Number of days within which decision must be made. 

118 May be made by a majority... 

119 To be In writing. 

120 To be signed... 
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6 

6 

7 

6 

9 1 

0 11 

12 










DecMons—ooQtiDueO 

121 To contaSD statcmcut ot facts and findings. 

122 Must bo coudned to tbo dispute directly at Issue.. 

123 To be«iBde public. 

^24 Number of months It will remain In force. 

Copies to: 

126j One to each party. 

126 One to local oOlclal (clerk of local court, mayor, etc )| 
1271 One to governor or state board or other oftlclal . 

iBnforcement 

126| Court review provided . 

120| Courts to enforce decision on petition of injured partyj 

Expenses {and Salary of Members o{ Board) 

Number of dollars p<^ member per day of actual] 
service. 

Necessary traveling and other expenses of bourd| 
members to be paid... 

To be paid by the partlce 

To be paid by the state. 

To be paid by the local municipality or county 

[Statutort Provisions as to Witnesses, Expert] 
Assistants, and Rbpouts 
\(Jeneral Powers 
State Boards 

|Afay Subpeena Witnesses 

In all casee. 

In mediation.. 

In Investigation. 

In M'bltratlon. 


ly; 

131 

132 

133 

134 


136 

136| 

1371 

138] 

1391 

140l 

141 

142 

143 

144 

145 


\Mav Compel I^roduction of Books and Papers 

In ail cases.. 

In mediation.. 

In investigation. 

In arbitration. 


14S 

149 


\Local Boards 

May subpmna witnesses. 

May compel production of books and papera.. 

Same powera as state body for the particular dispute] 

before It. 

Same powers as a court of first Instance. 

[Stofe and iMcal Boards 

May Invoke court aid In enforcing above powera**... 


Bcrvfcc of Process 

By sheriff or other regular ofDcial.. 
By appointee ot board. 


150 

15l' 

152 


153] 

154 


156 

167 


May Issue from 

Any member of Uie board. 

Chairman of the board. 

••The boai^,’’ or not specifled., 

|OafA« May Be Administered by 

Any member. 

Chairman. 


Witness Fees 

Same as (or witnesses In a court of first instance ot the] 

state (superior, district, and similar courts). 

Number of dollars per day attended. 

Expenses of travel to be paid. 


For footnotes, see j 
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TABLE IV —Statutory Phovisionr 



FOOTNOTES TO 

' Body entitled “Court of Industrial RelatlotiH” (Statuie of Juii, 192(ii. 

*Tlil8 provision was never oomplIiHl with bv leglslallon of anv sort 

® Industrial corielllatlon orilj a part of the duties with whicli this body Is ehar«ed (Action charted refers only 
to this feature ) 

* In addition to members shown above, the Board Includes two farmers, to complete the U>ial of f*veD members 
required 

* Advice and consent of I.he Senate not required. 

* Applies to only two of the three members 

^ < 'onsent of Senate necessary for removal. 

, " To contain two representatives 

* Kmployer or employee members to be appointed from lists submitted for tin* purpose. 

'® A neutral menilM*r to be the JiidKe of the DIstrUa Court. Is provided only In cases of arhltratlon 
'* The neutral member Is to be tbe Htate CoinnilsHloner of Jaibor 

'*()ne to be from party reeclvlne hlgbcst number of votes at last ckrtlon. one from next highest party, and one 
from a “bona fide labor organization." 

No more than one memher to belong to the same political party 

Members, except farmers, must have been engaged In industrial work In the stale for at least three years pre¬ 
ceding appointment 

(Htlzenshlp of Porto KIco and of the TTnlted States Is n'quired 
'‘'Only the "Commissioner of MciUatlon and Conciliation” gives full time to this work, the other member 
r(‘eelvlng pay per number of days actually served 

” In adillUon, the State Commissioner of I.abor acts as Chairman or Moderator, without a vote. 

Two to be selected. 

If no agreement Is reached, the subrateislon to arbitration Is r«*caUed 
2® No members to be directly connected with case, but some members to have knowledge of t he Industry In whleli 
dispute arises State Board members or other ofllclals to be members, and If appointment of third memher becomes 
necessary, the Chief of Bureau deputizes some member of Ids staff for the purpose 

Only inte where no agreement Is reached on neutral member. In which case Ihe Chief of the Bureau of Media¬ 
tion. etc , ticcomes such member and Is Chairman 

Applies to local board eompeDsatloii 

Only disputes regarding wages, hours, and conditions of employment. 

"‘Whenever practicable " 

** If thought desirable, Board mat/ act even though specified number Is not Involved. 

^ Only disputes In speelfled industries 
<M)nly disputes regarding conditions of labor. 

Only disputes regarding wages, hours, and conditions of employment on interstate eurrlors engaged In InU'r- 
stale commerce. 

T^ai governmental ofllclnls or labor officials given duty to notify Board of disputes within their territory. 

Mediation usually only on application, but may act on own motion re public service corporations In disputes 
with their employees. 

During mediation neither party to use time so gained for advantage over the other. 

Action to be by the Ri.ate Commlaslonor of Labor. 

Public notice of hearing or not. at discretion of Board, where parties desire private hearing 

If parties refuse to submit dispute to arbitration, Siat« Labor (kimmissloner requests a sworn statement of 
the reasons for such refusal, making this public 

**• In specified Industries, or by agreement, in other Industries. 

If governor thinks public welfare is threatcmsl. (in Oklahoma. If Board thinks public Is likely to suffer 
Injury.) ^ 
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FOB Awitstino liAHOB DisiTTF,s— Continued 



STATOTORV PROVISIONS 

Any dlBimle out AUbJvct. to any action before u Htate court. 

30 Wliere u HiihmItwIoQ to a local board of urbltniUou Iiiih been unsucceflBful. 

3* Only dlHpAites roKurdliiK wattcu 

Where fltopjMige In Immineiii. parties Kiven dvjty to submit to lnv«'Hilgatloti. 

Only (llstnites on interstute carriers eiiiiugcd In intersiuu* commerce 
*- Nt'Ure of bearing spcelllcallv called fot 

** ir governor and a muj<»rlt.v of board deem un luvostlgutlon advisable. 

** Hepor^, btil to governor Insteiwl of to public 

*■' b'IntUnKK of fact reported to governijr unless majority of board deem this unwise 
See section under “ Wltneaww” for furl her iM)wcrs of Investigating bodUts 
Same powci its a board «»f arbitration 
*** B(Miid may have assistance* of attorncv-gcneral or other ofhctalH 

** Decision, binding on paring wh(» join therein Un Missouri, binding unless e\ceptlons are filed within dve 
days) 

Same powers as a court, to enforce onlers at hearings 

State industrial (.'ominlHsioncr. If he so desires, or If regut‘st«d by either party, ma> call In two dlalntorested 
citizens bt assist In the Investigation 

•3 Where dispute Is not suable in state eourts 

<>3 Commissi la r(*uueau panics to forward applications for arbitral Ion to It 
If wur'. has ceast'd, (hnnmlsslon not to wt until It Is resumed. 
t&Tho vaguein-« of many statutes makes aecuratc classification dllfleult The arbitration section records 
nothing not siH‘cllle<t In the statute, hut this does not mean that points not spcclllod are excluded. 'I'hus, only six states 
III so many W'.rds reunlrc submission to In* In writing, but ii Is mibmltUHl that in the other cases this Is Implicit lu 
the statulc. cs|)eclully whore submission Is required to be slgntHl 

3^01) Information of dispute. Hoard Itself tries H> get ease subinht<*d to it 
33 Names of employee signatories to In* kept secret. 

3" Ponding award, parties to remain In statu quo 

3» If either party falls to i>erform promlscji. Board ceases operations until other party In writing agrees to u reiiump- 

tlon 

A** Mandatory public notice of hearing Dls(*rptloimry when parties recpu'si no lii*arlng 

*' Additional persons to be added to Board for this duty. No provision for uon*pul)llc hearing. Meetings to 
be open to public, liiicord to bo kept 

■3 Inquiry may be (tarried beyond state lines 

•3 May enforce onlors at hearings with same powers as a Cotirt of Ctunmon I'leas 

** If dispute Is re wages, decision reverts back to dale un which employees presented written demand on employer. 
<3 Decision to be “final and binding." 

•* May also bo abrogated by agreement of parties, or otherwise, as provlcl»*d In submission. 

*3 Whenever the Htato Industrial C-ommlsslon considers It expedient 

“ Action by g<»vernor, on own motion, or on appUcjiUon, whenever an lutcrrupthin of Industry “would be to the 
detriment of the public Interest" Ibiard llrst offers mediation, then reciuests submission to arbitration, and, It 
misMCceesfnl In this. Investigates Hceretary of Hiute acts as secretary and kwps records. 

33 Disputes not in Interstate commerce which threatett public welfare, where the parties, or officials, petition 
governor to appoint a board. 

33 The local board act applies chiefly to mechanlual and mining Industries. 

3> In the Industries specified lu the statute. 

33 Tinder the Consolidation Act of 1913. the Htaie Industrial ('ommisslon may appoint local boards at a com* 
pensatlon of $5 imr day. Those may establish their own rules of proceiliire. hold liearlngs, and publish repi>rts. 
Deputies of the Commission may servo thereon, but without the extra compensation. * 
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WASTE IN INDUSTRY 


FOOTNOTES—CoalntlHi' 

Bubml^loii 10 he "required" by the Commlasioo in casee where dlsputee tlu'eaton an Interruptiun uf InduBtry 
‘•with detriment to tlie public Interealfl." ‘ 

*'’*“Iia)lway Boardii o( Labor AdJuBtment*' may bIao act on own motion, or on request of the National Railway 
Labor Board, as well as on application by the parties. 

Inferred, as decisions are to have such blndlna effect as had been agreed upon In the submission. 

^*Agrecmei't tliat award may bo specifically onforct^ In equity, and to rcntalo In force for one year, no new 
arbitration to bo asked on same dispute during said year, unices award be set aside by mode specified. 

To stipulate how future disputes arising out of this award may bo settled. Board may bo reconvened for this 
purpose. 

Evidence not restricted to technical, legal evidence. Board may enforce Its writs tlic same as a District Court. 
May bold hearing ouialde of state with governor's permission. 

Attorneys or other agents uf the partU« may not appear before the Board. 

Hearing to be within ten days of appointment of board. Pending award there arc to be no discharges save 
for certain Btut4^>d causes, and no strikes, or advice leading toward strikes. 

Decision may l)e<!onic an order of State Industrial Commission when approved by It. 

Status quo to be kept for at least ten days by the part.les pending award. 

^ Kxtonslou of ten more days may be granted by the State Board. 

If Hliiiflur disputes arc going on. the parties may submit them to this board for arbitration 

w Award <»f either Board or Umpire may be Impeached for fraud, accident, or mistake. If award to for money. 
II may be made of r«<’ord by filing with the District Court 

'riilrty days’ notice of abrogation nceesaary 

1'o the BounI of Mediation and Conciliation. « 

No more than ten days to be paid for In any one arbitration, lu Oregon, twenty days. 

** Poes and expenses "as fixed by the State Boartl." Probably paid by the state. 

**’ As fixed by the Board of Mediation atid Conciliation 

*> If the dispute was voluntarily submitted, the exiienses ore to be paid by the parties, otherwise by the stale. 

Members authorized to receive cxi>ense8. but no further compensation. 

Parties to give a bond conditioned upon the payment of ail expenses connected with the arbitration. 

May summon any employee who keeps a record of wages 

* Board may summon any operative, or any peraon who keeps a record of wages lu the department of the business 
In which tlie dispute arose. 

** Although it Is not stipulated In all states that court aid may be secured In enforcing the power of sunirooning 
wltnesHes, etc., It Is submitted that the power carries with it the possibility of this being enforced. 

97 Fee the same as for similar servlet's for courts of Arst instance to be paid by the locsal municipality or county 
In which the dispute exists. 

*9 To receive the same fees as arc provided fur w'lntsscs. 

*9 Subpeenas issue from the Chairman or Clerk In casts of Investigation, and from "the Board" In eases of arbi¬ 
tration. 

May Issue from secretary. 

>91 Any Justice of the Peace or clerk of a court «f record will i.<wue subpoenas for this board. 

>99 All testimony to be on oatb or affirmation. 

>99 May be administered by clerk or deputy. 

>94 Bamc. us lu State Supremo Judicial Court. 

>99 25 cents for each hour In attendance in excess of two hours, and 6 cents per ml'e each way for necessary travel. 

>99 50 cents for attendance, and 26 cents for each hour above two, and 5 cents per mile traveling expenses each way 
(for witnesses before State Board only). 

to7 Pees to be paid by the parties where the ease was voltintarlly submitted (otherwise by the State). 

>99 An accountant may be employed to examine books and iiapers tor Board To be sworn 

>9* Not stated to whom, but Inference Is clear that it is to governor. 

"9 Unlem the Board deems It undesirable to make such report. Also reports on citcli cose to governor. 

>> Reports on occasion only. 



INDEX 


Accidontfl, industrial, scr Industrial Acci¬ 
dents * 
prevention of, 27 

in boot and shoe trades, IKi 
Adams, H. H., 37() 

American Writing Paper Company, 1S7 
Andrews, John B., 283 note, 292 note 
Armstrong, Donald B ., 357 note 
Armstrong-.Ionos, Robert, 342 nobi 
Associated General Contractors, standard¬ 
ization by, 89 

Atlantic Coast Shipbuilders' Association, 
218 

Bach, E. E., 308 note 

Bainbridgc, F. A., 300 

Handler, William A., 129 

Barnes, Charles B., 282 

Best, Harry, 370 

Billings, Frank, 303 note 

Black, Nelson M., 383 note, 387 note, 389 

• note - 

Boot and Shoe Industry, 131-171 
causes of waste, 133 
cost, analysis of, 163 
cost of hiring and training operators, 
table of, 100 

cost of shoes, elTcct of waste stoppage 
on, 163-165 

distribution of industry, 131 
factory organization, imperfect, 133 
field report evaluation sheets, 105-173 
internal congestion, overcoming, 164 
labor difficulties, 156-162 
labor disputes, basis for settling, 162 
lost production, rcsulta of, 134 
manufacturing, total reduction in, 165 
material, waste of, 155 
over-capacity of plants, 132 
piece rates, disadvantage of uniform, 
161 


Boot and Shoe Industry, problems to be 
solved, nature of, 131 
production, control of, 142-154 
results of labor turnover, table of, 160 
saving material, 165 
seasonal business, 135-142 
seasonal fluctuation, overcoming, 164 
size of shoe industry, 131 
workers’ loss of time, 133 • 

Bordley, Dr. James, 390 
Boyd, D. Knickerbackcr, 68, 90, 93 
Brehraer, Helen E., 364 note 
Britton, J. A., 345 note 
Brooks, C. II., 384 note 
Brown, Mabel Webster, 342 note 
Brownlee, 0. U., 362 note 
Brundage, Dean K., 359 
Building industry, 53-93 ■ 

abnormal conditions—shortage of 

housing, 55 

actual days worked compared with 
working days possible, table of, 64 
causes of waste analyzed, 59 
chart of sources of waste in, 52 
conditions of financing in the South, 57 
costeplus contract, 55 
employment managers, lack of, 67 
estimates, waste through duplication 
of, 11 

extent of, 54 

field report evaluation, charts of, 91, 
92 

financing, abnormal cost of, 56 
general biu-eau for clearing work, 68 
Greenfelder, A. P., plan of to reduce 
seasonal unemployment, 67 
inefficient management, 53 
irregular employment, 53, 66-71 
labor, inefficiency of, 58 
labor regidations, wasteful, 53, 79-85 
labor turnover in, 14, 65 • 


399 



400 


INDEX 


Building industry, loss from irregular em¬ 
ployment, 60 

, l(!St time, distribution of through the 
year, 64 

miseellaneous sources of waste, 8r)-93 
number of men in different trades of, 
54 

lieculiarities of, ,54 
I’hiladelphia plan, 71 
])revcntal'le waste, 69 
primary (auses of waste, 53 
. seasonal unemployment, 67 
secondary causes of wasle, .54 
strikes and lockouts, 6S 
time lost due to strikes and lockouts, 
table of, 70 

waste in management, 72 79 
Bm eau tor clearing work m building indus¬ 
try, 68 

Burlii'game, ('. C , 382 note, 300 

Calendar of the Study, 5 
Cancellations and returns, eliminat ion and 
curtailment of, 25 

Capacity and demand, balancing pro¬ 
ductive, 25 

Carim, .Io.seph A., 129 
Carrel, Alexis, 354 note 
Clark, Dr. Irving, 390 
Clark, W. I., >345 note, 3.57 note 
Climacteric unemploynnent, 273 
Clothing industry, labor, waste attribut¬ 
able to, 113-114 
Chicago, conditions in, 114 
ill-will caused by seasonal unem¬ 
ployment, 113 

New York, conditions in, 114 
strikes and stoppages, 113 
management waste in, 96-113 
administrative wastes, 98 
charts of number of garments in 
cutting lots, 99 

charts showing distribution of 
sales among models, 97 
cost system, 112 
design, variety of, 103 
distribution of sales among dif¬ 
ferent shapea and sixes, charts, 
107 

effects of waste on workers, 104 
fluctuations in personnel of cut¬ 
ters, charts, 100 


Clothing industry, management waste in 
fluctuations in production and 
personnel, chart, 103 
fluctuations in production, charts, 
102 

fluctuations in shipments, chart, 
103 

fluctimtions m total working 
force, charts, 101 
loss to manufacturers and work¬ 
ers, 103 , 

machities, maintenance of, 106 
models, linnting numlwr of, 101 
operating wastes, 98 
jierformanee stand,ards, 108, 110 
planning and administration, in- 
edleicnt, 108 

]>roduction records and versatile 
workers, 111 
recommendations, 104 
se.asonal demand, 100 
sell-and-niake i)olicy, 96 
selling and advertising, 105 
slack seasons, bridging, 105 
small lot manufacture, 100 
standardization, lack of, 106 
sub-contracting system, 112 
time wasted, charts, 109 
work content of operations, 107 
outside contacts, waste attributable 
to, 115 117 
eancelkations, 115 
mills, relations with, 116 
seasonal bunching of demand, 115 
trade association, need of, 116 
sales policy, faulty, 15 
Cobb, Dr. P. W., 387 
Coblcntz, W. W., 379 
Committee, aims of in investigating waste, 
3 

Commons, John 11., 283 note, 292 note 
Community cooperation with industry, 
29 

Cotnrie, .John D,, 347 note 
Conklin, Kdwin Grant, 344 note 
Cost accounting, uniform, 26 
control, lack of, 13 
-plus contract in building trades, 55 
systems survey of United Typothetae, 
13 

Cravath, J. R., 387 note 
Cross, Dr., 380, 390 



INDEX 


401 


Crum, F. S., 321, 308 note 
CXirlpy, Willittiti K., 93 

Davenport, Charles B , 347 noU*, 357 note, 
362 note, 364 note 

Defe(4ive vision and defoetivi' tcxdh, 22 
Demand, distrilnxtion of, 29 
])csign control, faulty, 11 
iX'tails of questionnaire, 34 
Devine, Kdw:iid T., 279 
Dexter Folding Company, 186 
Dodge, F. Company, 54, 93 
l>)wling, Oscar, 362 note, 376 note 
Drinker, C K., 365 hote, 368 note 
Drinker, K H , 36S note 
Dublin, Louis 1., 345 note, 354 note, 355 
note, 356 note, 358 note, 370 note 
Diirgin, Mr, 3S(i 

liiastman, K O , 385 note 
Kmerson, W B , 379 
Emini^tt, Boris, 361 note 
Employers’ Assoiaation of Detroit, 211 
Employment exchanges, foreign, 287-292 
activities of (’anadian, 289, 290 
tal)le of, 287 
Canada, 288 

junior division. 290 
government-aided, 291 
(Jreat Britain, 287 
Italy, 291 

survey of British, 288 
table of, 2t)2 

^anployment exehanges in Uniteil States, 
2^7-287 

abuses in commercial, 281 
commercial, 281 
criticism of state syst.(‘ms, 280 
erai)loyers’ associations’ bureaus, 283 
employment, distribution, lack of 
attempts to systematize, 286 
employment serviee, funetions of, 279 
municipal, 281 
l)oor opinion of public, 281 
jirivate, 281 
imblic, federal, 277 
serai-public, 281 
state, 279 

trade union bureaus, 285 
trade union journals, 286 
union business agent, 285 
U. S. Employment Service, activities, 
278 


Employment, intermittent causes of tem- 
liorary shutdowns and layoffs, 265 
seasonal employment, 265 
temporary, shutdowns amf layijffs, 
265 * 

Esiiieman, (’ L,’385 note • • 

Kldreilge, Fiarle B , 93 
F.valuaiion sheet, 34 

field directors’ instructions, 35 ^ 

lioints, relative importance, 35 
waste, calculating, on iwsigned points, 
35 

wasfo, estirnuto of per cent of, 35 • 

ICye C^mservati<)n, 374-390 

accident to eyes—industrial loss, 374 
American (3ar and Foundry Vai., usi 
of g<»ggles, 375 

American Locomotive C'o, reduction 
in (‘Ve a(a*idents, tabh' of, 376 
American Steel Foundric's, reduction 
of eye accidents, 377 
B(4,blehem Steel (!o , use of goggles, 
376 

(’ommonwealth SUh.‘ 1 Ck), protective 
methods of, 375 
dangerous operation, 377 

dust and small part.icles, 377 
ilust and wind, 378 
excessive dust and small par¬ 
ticles, 378 

gas(*s, fumes and hijuids, 378 
objei’ts, 377 
radiant energy, 379 
reflected light or glare, 378 
splashing metal, 378 
goj^les, colored lenses, 379 

overcoming ofijeetions to, 380 
riKiuiremcnts and standards, 379 
illumination, 385-390 
available codes, 386 
condition of lighting in, 446, 
planks, table of, 385 
daylight, 389 
direct lighting system, 388 
ideal condit ions, 387 
impniveineut desirable, 385 
indirect lighting systems, 388 
intensities, experiments with var¬ 
ied, 387 

machines, placing of, 389 
need for campaigns in smaller 
plants, 390 



402 


INDEX 


Eye conservation, illumination, require¬ 
ments for efficient lighting, 386 
^nii-direet lighting systems, 388 
• protective devices—code, 377 
protective methods, effectiveness of, 
374 

statistics unsatisfactory, 374 
unavoidable accidents, 380 
Union Pacific liaiirnad (lo., use of 
goggles, 376 
vision, 3S:-38,5 

Itausch At Lomb Co., testing, 384 
(iheney Silk tk)., system of tesU 
ing, 382 

correction of sulvstandard, 381 
Hood Rubber Co., system of 
testing, 381 

measuring degree and jterma- 
nence of benefit, 382 
Robert. Gair Co., testing, 384 
Sears, Roebuck & Co., system of 
testing, 382 

standards essential, 384 
sub-normal, correcting, 382 
Underwood Typewriter Co., test¬ 
ing, 384 

Whiting-Davis Co., testing, 384 

Farnum, C. G., 34,5 
Farrell, John A., 370 note 
Federal laws, revision of, 32 
Ferree, C. FT, 383 note, 386 note, 387 
F'ield and statistical reports, 0 
F'ield evaluation chart, 50 

in boot and shoe industry, 165-173 
in men’s ready-made clothing indus¬ 
try, 117-128 
in metal trades, 223-229 
in printing industry, 203-208 
in ready-made clothing trade, 117-128 
in textile industry, 248-260 
Field workers, guide questions to, 39-49 
Fiimncing, abnormal coat of, in building, 
56 

F’isk, Eugene Lyman, 344 note, 346 note, 
348 note, 349 note, 350 note, 354 note, 
356 note, 357 note, 362 note, 364 note, 
367 note, 368 note, 382 note 
Fisher, Irving, 348 note, 349 note, 350 note, 
351, 355 note, 356 note, 368 note 
Florence, Philip Sargent, 365 note 
Frankfurter, Felix, 365 note 


Gantt, 220 

Gay, Frciierick P., 356 note, 362 note 

Geier, Dr. Otto, 390 

Gilbreth, F'rank A., 367 

Gilbreth, Lillian M., 367 note 

Glover, James W., 355 note 

Goldmark, Josephine, 365 note 

Governmental standardization, 32 

Grant, D. J., 93 

Grant, Madison, 344 note 

Greenfeldcr, A. P., 67 

Guide (jiiestions to fiekl workers, 36-49 

Hansen, Edward II., 174 
Harris, L. 1., 345 note 
Hart, Horncll, 274, 275 
Hart, Schaffner & Marx, 114 
Haskell, Robert S., 174 
Hayhurst, Emery R., 361 note 
Hays, W. S., 93 

Health, l<i.ss from, preventable, 21 
public policy, 32 

responsibility of labor for improving, 
28 

statistics of diseases and loss, 20 
Health of industrial workers, 342-372 
annual work of industrial medical 
departments, table of, 372 
causes of death, in order of frequency, 
table of, 359 
college death rate, 3.58 
community board of health, 371 
death rate, decreasing, 348 
death rate j)er 1,000 population by 
age, table of, 3.50 

definition of “industrial worker,” 342 
direction of evolution in man, 343 
economic loss from accidents, table of, 
369 

economic loss from ill health in indus¬ 
try, 368 
table of, 369 

epidemic and communicable diseases, 
362 

fatigue, 364 

factors in, 367 
in heavy work, table of, 366 
monetary loss from, 367 
favorable death rate, causes of, 344 
Federal department of health, 370 
focal infection, 363 
deaths from, 363 



INDEX 


403 


Health of industrial workers, health super¬ 
vision, possible savings from, table 
of, 354 

heart disease, acute nephritis and 
Bright’s disease, table of, 350 
industrial insurance mortality experi¬ 
ence, 358 

industrial responsibility for workers’ 
health, 371 

industry, health ofliulitions in, 358- 
301 

is man physically deteriorating?, 348 
length of “spans” of life, 346 
Life Extension Institute physical 
examinations, 302-364 
military examination, table of, 349 
morbidity rates, 351 
national, state and local extra-gov¬ 
ernment agencies, 372 
occupational poisons and disease, 368 
possible lines of organization to rem¬ 
edy unfavorable conditions, 370 
preventable illness, percentage of, 351 
irrivatc agencies for improving health, 
372 

probability of further improvement, 
353 

psychic and physical trauma, 364-365 
imrposes of investigation, 342 
reduction in death rate, 358 
rejection rate in military service, 347 
sick persons, number of, table of, 360 
, aj)eeial items of loss, 370 
state department of health, 371 
time loss through illness, 351 
tuberculosis, monetary loss from, 356 
typhoid fever, monetary loss from, 356 
venereal infection, 304 
working population, analysis of, 343 
workmen’s sick and death benefit, 
charts of, 361 
Henry, Guy A., 374 note 
Hoffman, Frederick L., 348 note, 350 note, 
370 note 

Hojikins, Mary D., 365 note 
Hulst, Myra M., 358 note 
Hunter, Arthur, 357 note 

Idle materia], 17 
Idle plants and equipment, 17 
Idle men, intermittent unemployment, 16 
minimum unemployment, 15 


Idle men, unemployment caused by in¬ 
dustrial depressions, 15 
unem^jloyment due to labor ijisturb- 
ances, 16 , , 

Immigration and unemployment, 298-300 
number and occupations of aliens, 
table of, 298 

restricting, recent measures, 299 
total alien immigration and emigra¬ 
tion, 300 

Individual plants in printing industry, 
management of, 180-184 
production standards, 180 
lalx)r’s approval, 184 
quota time, method of determining, 
182 

theoretical responsibility for waste, 
table of, 181 

Industrial accidents, 331-341 

Bethlehem Steel Co., prevention in^ 
plant of, 333 
cost of, 331 
days lost due to, 331 
direct cost of, 331 
distribution of cost of, 332 
improved industrial relations pre¬ 
vent, 337 

increased output through preventive 
measures, 334 
indirect cost of, 334 
monetary loss due to, 332 
official estimates of possible saving in, 
23 

per cent reduction in, table of, 333 
prevention as stimulus to efficiency, 
335 

prevention, benefits of, 334 
prevention conduces to better indus¬ 
trial relations, 336 

prevention eliminates nervousness, 
335 

j)revention, joint efforts of employers 
and workers necessary for, 337 
prevention, results accomplished, 332 
prevention, 75% possible, 333 
prevention, specific cases of highly 
increased production due to, 336 
relations of safety department to 
other departments, 340 
safety work, essentials of, 338 
central safety committee, 338 
foremen and sub-foremen^ 339 



404 


INDEX 


Industrial accidents, safety work, fore- 
men’s inspection eiiimniltee, 

foreinen's safety ineetinf{s_ 
inanageinent, .‘iiiS 
tinjiss ineetiiifT f(,e ;||I enij)l<»vees, 
340 

safety Inilletin Ixiards, 340 
safety engineer, 33S 
workmen's safety eoinnnltee, 310 
“sevcriU' rale” of, 332 
teaching of English to foreigners, 341 
tinie and money loss from, ‘22 
United Stat-es Steel Ci irporation, sav¬ 
ing of through prevention, 333 
War De[)artmenrs experienee, 331 
Industrial arbitration, table oi statutes 
relating to, 310 

Industrial rehabilitation, national pro¬ 
gram for, 32 

Industries studied, table of, 4 
Inspection, 2,5 

Insurance against unemployment, 201 200 
American Federation of Labor, 205 
State compensation, 200 
trade union benefits, 204 
Insurance, liability, annual cost of, 2tt 
Introduction, 3 7 

Irregular employment in building, 00 71 

Jackson, (t W , 351 note, 3,")7 note, 30,S 
note 

K( ane, J, J , 93 
Kellar, Frances, 290 note 
King, James Joseph, 303 note 
King, Mary L , 304 note 
King, W, t! , 379 
King, W, 1,308 

Labor control, faulty, 13 

rate setting, inadeiiuale, 14 
Labor difficulties in boot and shoe indust ry, 
1,50-162 

accident prevention, 103 
apprentices, 156 
basis for settling, 102 
cost of training operatores, table of, 
160 

Lynn, Mass,, strikes in, 1,50 
principles for adjustment of, 31 
rate setting, haphazard, 159 


Labor difficulties in Ixiot and shoe industry, 
fall's, aeenrale, 102 
results of turnover, table of, 101) 
personnel depai'lmeids, 1,5,S 
piece rates, di.sadvanlage of uniform, 
101 

shoe making, lidior in, 150 
strikes and lockouts, 1.50 
turnover, labor, 1.5S 
unemplovmi'iil due to, 10 
union rules. elTeet of, 1,50 
working hours, 1.59 ,, 

lyiibor, health, responsibilily of, for, '28 
industrial relations, res|)onsibiht,v of, 
lor, 2,S 

inellieiene.v of, in building indnstrv, 
58 

Labor in |irmlmg industry, 193-'2110 
craft dislinelions, 197 
niellieieiit workers, dis|ilaenig, 195 
nnli.'dive, 194 
moiioloiie .191 
organization, 193 

production, ileerease in, table .show¬ 
ing, 190 

prodiK'lion standards, 194 
reeomnu'ndations to, 201 
responsibility, dual, 199 
rest net ions of output, 190 
spiK'dmg up work, 195 
Labor legislation, variety of, 31 

liroduelion, res|)onsibility of, for in¬ 
creasing, 27 

restrict ions, responsibility of, for, 28 
standardization, responsibility of, for, 
28 

turnover, I'ostof in shoe trades, 14,158 
extreme example in building 
trades, 05 

high percentage in metal trades, 
14 

in building trade.?, It 
waste in building, 79-85 
waste ill ready-made clothing trade, 
113 114 

Lamb, J J., 375 note 
Lee, F'rederii- S , 305 note, .368 
Legal machinery for adjusting labor dis¬ 
putes in United States, 31.5-330 
adequacy of, 315 

industrial arbitration, American stat¬ 
utes relating to. table of. 310 



INDEX 


405 


Ij'pil inucliiiiery for adjusting labor dis- 
imtcs in United States, n(>?nenela- 
ture of State agencies for industrial 
conciliation, table of, :U8,319 
State legislation for adjusting labor 
disputes, table, of, 317 
statutory ijrovisions tor adjusting 
labor disputes, table of, 32t)-330 
variety of, 315 

U'seobier, Don U., 278,282 note, 283 
bewis, Itichard 1!., Jr , 174 
boeb, Jacques,»347 note, 354 note 
Dx'kouls, .ICC Strikes, 
boss from irregular emplovinenl m build¬ 
ing industry, 00 

bosses from industrial aceidenls, 331, 332 
bust lime in ImiUiing trades, 00 
bove, Albert (1, 347 note, 357 note, 3ti2 
note, 304 note. 

],ow jiroduction, 10-15 
l^ynn, Mass., shoe strikes in, 150 

Mack, W J , 2fi!l 
Mackenzie, Neliic Dunn, ;i42 note 
Management, dciinition, note S 
Management waste in building industry, 72 
cost keeping met hods, 75 
empioyment management, inade- 
(piate, 77 

equipment., tack of proper, 78 
incentive for production and qualily 
needed,77 

knowledge of a “day's work,'' 75 
lack ol forelbouglit, 72 
organizing metliods in dwelling con- 
si ruction, example of, 70 
planning on the jol), need of, 73 
preference list, 78 
progress schedule, 72 
standardization, results of, 70 
Management waste in metal industries, 220 
in ready-made clothing trade, 96-113 
Massachusetts, building trade accidents, 
86 

industrial accidents in, '23 
increase in wages and cost of living in, 
58 

Material control, faulty, 10 
Material waste in boot and shoe industry, 
155 

damaged shoes, losses from, 155 
upper leather, cutting, 155 


Mayo, (1. H., 303 note 
McElwain tiompany, W. II, 149 
Men’s reJdy-made clothing industry, 95- 
129 ’, , 

extent and responsibility for washx O i 
field report evaluation sheets, 417-12S 
labor, waste attributable, to, 113-111 
location of industry, 95 
management, waste attributable t p 
90-113 

outside contacts, 115-lli!, 

Metal Manufacturers’ Association of Pliil- 
adelphia, 217 

Metal trades industry, 210-239 
cooperation, 217 
I'ost control, '220 
cost of labor turnover, 217 
divisions of, 213 

equipment, reduction in variety of, 
219 

e.xecutivcs, views of, 210 
extent of, 211 

field evaluation sheets, '223-239 
instability of employment, 214 
internal relations, 216 
lalsir turnover in, 14,210 
large-scale shop, 221 
location of, 213 

management handling of labor, 2 IS 
human nature in, '220 
inefficiency of, '2'20 
one-man shop, ‘221 
plants studied, 214 
prixluction, possible increa.sed, 210 
standard, variation from. 221 
standardization, 219 
strikes and lockouts, 217 
systems of management, '2'2'2 
unemployment, present, 211 
waste elimination, 218 
waste, major causes of, 214 
Metcalf, H, C., 274 
Metchnikoff, Elie, 344 note 
Miscellaneous waste in building industry, 
85-93 

accident elimination, examples of, 87 
accidents, 85 
causes of, 86 

delays from lack of jilaiis and details, 
88 

design duplication, 88 
encouraging signs, 90 



40G 


iNimx 


Miscellaneous waste in Imildinj; iinlustiy, 
rnateriul, waste of, 90 
]>rfventable waste, 8I> 

(fiantity surveys, 89 
standardization by Associated (Jen- 
cital Contiactors, 89 
standardization of design aial detajis, 
90 

Vilebell, Or Thomas \V , 1?9 
Mock. II 10., Olo note, 057 note, Oti.S ia)te, 
:!8‘2 note'. 3i)0 

Monetary cost of industrial a<'eideiits, 22 
' Montreal, Canada, cooperation in stand¬ 
ardizing needle trade's, 70 

National A.ss<iei;ition of l‘iir<'hii.sing Agents, 
ItlO 

Nat.iiinai indust rail infeirnaetaai sere'ii-e, ttt) 
.Natieiiuil Metiil Trades ,\.sse)ei:ition, 2Sti, 

, 281 

N'atioiuil stati.stieiil service, til 

New York Stiite const ruction ai'cidents, Sti 

Opportunities and responsibilities in eliin- 
inating waste, 21 
(trdway, 27-1 note 

Organization and executive control, 21 
Osborn, lli'iiry Tiurlield, iill note 
Over-ei|ui|)nient, waste llirougli, 17 

Tagi’t., Sir .lames, iiOS 

I’aiier, .standardization, waste tliioiigli 
lai'k of, 11 

Tliilaeli'lpliiii bneklaymg waste's, 8.'i 
painting waste's, 8.5 
slie'e't UH'lal traele'.s, waste' in, 81 
slate anil tile' rooting waste', 81 
1 11111 ' lost iliie to strike's in building 
ti'aili'S, 71) 

“I’liilaili'lpliia Plan" for I'li'amig work in 
building iniliisl ry, 08, 71 
Pigou, A. C., 270 
Plan of study, 4 

Plant and nciuiiiineiil, inaiiiti'iiani'e of, 25 
Poser, Max, 384 note, 391) 

Posi'y, William Campbell, 370 
Pol ter, N 1!., 303 note 
Powers, Margaret J., 277 note 
Printing industry, 170-208 

classes, division of into, 170 
colore, standardization of, in ink anil 
pgper, 180 


Printing industry, enifl, dislini'tions, li)7 
display advertisement, detcrininiiig 
epiota time, 182 

I'liuipnient, standardization of, 18.5 - 
tii'lil evaluation sheets, 203 208 
folding machines, tyiics anil sizes of, 
180 

iiidiviilnal |>Ianls, iiianagi'ini'iit of, 
180-184 

milustrial suicide, 200 
labor, 193-200 

maiiagi'inent as a whole, 18.5 P.)3 
ove'ri'i)uipment,'n, 177 
|)a|ie'r, branils anil water marks, mul- 
tiplii'ity of, 187 
I'olor, 189 
lini.sh, 188 

obstai'les to standai'ihziitioii, 190 
size, 189 

slanihirilization of, 1.87 
tliii'kni'.ss, 1.89 
unit of eoiiiit, 1911 
pii'i'i'Work rate's, 1.82 
pri'ssi's, variations in size's of, ISO 
produi'tion stanelards, einjeloyers’ ob- 
jeetions, 184 
labor’s approved, 184 
ii'i'omini'uilations, suminary of, 201 
ri'spon.sibihty, dual, 199 
ri'sli'ii'l.iiin of proiluelion by hibor in, 
19, 190 

si'oiie anil limitations of mve'.stigation, 
177 

i inall plants in, e'om|iared with steel 
mihislry, 178 

slanelardizalion, ailvanlages of, 190, 
192 

I'on.st.riii't.ivc ai'l.ion for, 192 
Ios.si's through lai'k of, 11 
slanilurels, how to make elTi'etive, 193 
te chnique of management, 179 
theoretical responsibility for waste, 
table of, 181 

United Tyjiotheta!, survey of, 18.5 
variations in column widths and 
lengths, table of, 191 
waste, unavoidable, 170 
Prii'c, ( W., 308 note 
Production control, 12 
faulty, 24 

corri'lation of schedules with sales 
jiulicies, 25 



INDEX 


407 




Production control, lost , 20 28 • 
from ill health, 20-21 
reKtricted, by labor, IS 

by ownerB and management, 18 
PruiUietion, in boot and shoe industry, 
control of, 142-154 
balancing imMlnction, 158 
coiupurison of time reciuired in lour 
facU)iics, 147 
c(»st acc<mnting, 158 
delays, avoidable, 152 
effect, of coinjdexity of operations, 114 
foremen, responsfl)ilities of, 158 
guina through rapid maiuifacture, 117 
lasts, buying and scheduling, 152 
leather, purchase of, 150 
machinery, 154 

material, planning and issuing, 140 
tu'ganization of executive control, HO 
()versupply of materials, 151 
plant construction and lavout, 154 
reasons for lost time, l lS 
stores control, 150 

wasO*, how management can rc(hu*e, 
110 

Puldic intcr<‘si, need of, 20 
1‘uhli' works, 202-204 
euHUgency, 202 

New \ork C8ty, emergency. 202 
pr(‘ariangc(l, 2t)8 
San iMaiM'isco, emergency, 208 
Purchasing and sides policies, 801 8t>7 
•• adjustment account for ov<‘ihead, 805 
(listiibution, waste's of, 800 
fanlf.v, 801 

finaiuial sup|M>rt, fonndaiion of, 80t» 
marlu't analysis, 80t» 
material adjustment aeconnt, 801 
responsihilities of manageiia'nt, 802 
sales ex])ense, 807 
sehcduica, devek))>ment of, 25 
s(*rvi<‘e ex|>ena{*s, 800 
speculation and iinscientinc juice 
setting, 802 

s|tccnlalive jirolils and imforcsecn 
losses, 808 

slahilizaiion, need of, 808 
waste from neglect of piotcctivc jioli- 
cics, 801 

Questionnaire and evaluation sheet, 3 
description of, 34-50 


Questionnaire and evaluation sheet, index 
to, 30-^8 

Qiiinby, R. S., 252 note, 3S1 n«te, 388 
391) * * 

Kami, CJerirude, 383 not-t', 880 noii', 887 
Ih'eommendationsfor eliniination of waste, 

24-33 

e.ngiiu'ers, <luly of, 88 
governnH'iital assistanee, 80 82 
Uil>or, resjamsihility of, 27 
managi'inent,, responsihility 24 , 

owners, responsibility of, 20 

j) ul)lic, responsihility of, for, 20 
trade assoeiations, opportunity of, 84 

Heseareh, 20 
lack of, 18 

Residual unemployment, 275-277 

common laborer greati'st sulTcn'r from, 

275 • 

k) wcsi stage of employmi'id, in 1018, 
275 

Hes|U)n.sil)ilily :ui<l oi»|>orlunily; the jioi.it 
«it view, 8 

H(‘S))onsihdilies, ndative, 8 
liercentage of vtdm'S of, 0 
Itector, V L , 815 note 
Hog(Ts, Oscar II, 857 note 
Posi'iiow, TO C , 808 note 

Sachs, T 11,815 
Sah'S jadicics, faulty, 15 
Sawyer. Dr , 800 
Schaefer, A K., 847 noU'. 

Scheresehewsky, .1. W., 811 note, 815, 
850 note, 888 note, 800 
Seasonal business in shoe trailo fliict.ua- 
lions, 185 

increased co,stover 1914 Iiase, 140,141 
losses from fluduations, 180 
novelty styles, offec^ts of, 139 
judduction, ways of evening uj), 111 
rapid turnover in retail stores, 142 
Seasonal imemploymeiit in building trades, 
07 

Seasonal industries emjiloying skilletl 
workers, 20() 270 
anthrai'ite eoal mining, 208 
bituminous eoal mining, 207 
Iiriek and till' pnaluets, 207 
bulMtng and allieil tmde8,^2fl6 
clothing industry, 209 • 



40S 


INDEX 


SPiVKonal industrifta employing skilled 
workers, eoal mining, 2C7* 
j infllinery and hat manufaeture, 270 
w'asonal nature of all industries, 270 
Seasonal industries employing unskilled 
lalx)!', 270-2711 
agriculture, 270 

I cunning and pri’scrving, 271 
I'usual labor in wilder, 272 
dock laVir, 272 
luinber industry, 271 
t migratory lalsir, 2711 
wheat hai’vcsting, 271 
Shoe trade, cutters, cost of training, M 
inalerial control, falilty, 10 
rate setting, friction catised by, 14 
waste through production control, 12 
i‘'hor1nge of housing, 5.5 
Sources of waste in boot and shoo trade, 
* chart, 130 

in building industry, chart of, 52 
in clothing industry, chart of. 04 
Strikes and lockouts in the I'nited States, 
301-314 
causes of, .302 

in coal mines, table of, 310 
comparison of disputes, 101.5-101S, 
table of, 312 
definition, 301 

due wholly or partially to certain 
causes, table of, 304 
iudustrie.s, strikes by, table of, 307 
jurisdictional disputes, 305 
losses, compensating factors, 30S 

popular erroneous views as to 
cost of, 308, 313 
in wages and pn'ductions, 308 
to employees and to employr^rs, 
table of, 309 

New York State report on, 311 
number of, .302 

organized and unorganized labor, 
strikes by, table of, 306 
seasonal occupations, 310, 313 
State reports on, 311-312 
statistical information, lack of, ,301 
sympathetic, 305 

symptoms more fundamental malad- 
jtistments, 314 
table of, 303 

table of, in building trades, 69 
Wiige earners’ views of, 311 


Strikes^nd lockouts in the United States, 
waste from, in building trades. OS 
Stalker's Universal llate Service, 1.S9 
Standards, lack of, 4 

Slandardization in prinling industry, 
IS, 1,8.5-193 

lack of, in ready-made clolliing indus¬ 
try, 106 

losses llirougli lack of, 11 
nation-wide program of mdnstrial, 32 
of e(|nipmi'nt, 26 , 

of m.aterials, 26 
of paper in inintilig, 1S7 
of product, 2t) 

])erformanee, 26 

results of, in building industry, 76 
Steeki'r, Margaret Ijoomis, 352 note, 3110 
note 

.Stewart, Et.bcibert, 26.5 note 
.Stokes, .1 11 , 364 note 
Strathmore Paper Co , 1.86 
Style changes, 29 
Sullivan, .lolui, ISO 

.Sydensti'K'ker, l'idg.ar, 352, 359, 361 noli' 

Tailoring trades, pnxluction eonti’ol, waste 
through, 12 

Taylor, hVedcrick VV., 75, 220 
Tead, '274 

Tetdinieal Publishers’ Association, 189 
Ti'xtile industry, 240-260 

held evaluation sheets, 248-260 
investigation, scope of, 240 * 

size of, 240 

summary of results of invc.stigation. 
‘241 

(piestionnaire supplementrd (juestions 

for, 247 

value of products, 240 
waste, average per cent of, table of, 
243, 244 

in various plants compared, 242 
re.sponsibility for, table of, 242 
table of, 241 

table of summary of points, 21li 
Thorniison, H. E. K., 174 
Thompson, Sanford E., 7.5 
Trade associations, work for, 30 
Tyler, John M., 344 note 

Unemployment, 263-300 

American Federation of liabor on, 2f)li 



INDEX 


409 


Dncmployment, climacteric, 273-2V4 

coininon lalxjrcr the greatest sufferer, 
275 

congressional api)ropriati()nR to re¬ 
habilitate clisabl(Ml soldiers, 27b 
cmphiyment exchanges, foreign, 2S7 
292 

<‘niploymeht exchanges in United 
Stall's, 277-2S7 
iininigration and, 29 .S d0(l 
as H'IiiJxmI (o, 27 (» 
in metal trades industry, 2U 
information, laclv of systeinalizeil I'le- 
inental, 

information, need for continuous, 2bd 
insurance, 2t>4~29() 
intermittent employment,, 295-200 
lowest stages of, in lt)lS, 275 
mental deficiency us factor in, 277 
iK'ed for regularizing ('inployment, 2t)4 
public works, 292 294 
rcsiilual, 275-277 

si'usonal industries employing skilieil 
workers, 200-270 

seasonal tnides omfiloying unskilled 
labor, 270-273 

spicading out the job, 290-298 
ti'inporary shutdowns and layoffs, 205 
United Typothetac of America, 1«85, 102 

Varnum, Earl F , 374 note 
Vernon, H. M., 300 not-e 
\'ita1it.y, national, report, on, 20 

Walters, .Jane Wolcott, 342 note 
Wage [laynient, methods of, 20 


Waste, causes of analyzed, 59 

compSirison of industries investigated, 
table of, 10 

' t 

difliculUcs of studying, 4 
four aspects of, in industry, Si 
in HK'tul trades industry, churl of, 209 
mlermpteil priKluclion, 15 IS 
m textile industry, table i»f per cent of, 
243,241 

lost production, 20-23 , 

responsibilitk's, percentage of values 
of, 9 

relative, 8 

rsti'icted production, 18-20 
sources and causes, 8-23 
Wasteful labor regulations in building in- 
dustrj', 79-85 

hours of labor and wages, 80 
jurisdictional regulating, Sit 
labor organization, 80 
limiting apprentices, S3 
opportunity of the unions, 85 
rc<iuiring skilled men to do unsKilled 
work, 82 

restricting output, 8J1 
suggestions from unions, 84 
uniform wage, 82 
union ruU*s, 81 

Westcott. Dr. Cassius D., 390 
Wheat, Carl I., note, 317 
Whitney, .lessamine, 355 note, 350 note, 
358 note, 370 note 
W^illiams, Sidney J., 368 note 
Wairkers, management of, 20 
W(»rkman8hip, ineffective, 15 
Wright, Wade, 368 not« 












